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SAFETY 


This product has been designed and tested according to International Safety Requirements, To ensure safe 
operation and to keep the product safe, the information, cautions, and warnings In this manual must be heeded. 
Refer to Section 1 for general safety considerations applicable to this product. 


WARRANTY 


This Hewlett-Packard Instrument product Is warranted against defects In matertal and workmanship for a period of 
one year from date of shipment. During the warranty period, HP will, at its options, either repair or replace 
products which prove to be defective. 


For Warranty service or repair, this product must be returned to a service facility designated by HP. Buyer shall 
prepay shipping charges to HP and HP shall pay shipping charges to return the product to Buyer. However, 
Buyer shall pay all shipping charges, duties, and taxes for products returned to HP from another country. 


HP warrants that its software and firmware designed by HP for use with an instrument will execute its 
programming instructions when properly installed on that instrument. HP does not warrant that the operation of 
the instrument, or software, or firmware will be uninterrupted or error free. 
LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer, 
Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the 
environmental specifications for the product, or improper site preparation or maintenance. No other warranty is 
expressed or implied. HP specifically disclaims the implied warranties of merchantability and fitness for a 
particular purpose. 
EXCLUSIVE REMEDIES 
The remedies provided herein are buyer’s sole and exclusive remedies. HP shall not be liable for any direct, 
indirect, special, incidental, or consequential damages, whether based on contract, tort, or any other legal theory. 


ASSISTANCE 


Product maintenance agreements and other customer assistance agreements are available for Hewlett-Packard 
products. For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. 
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If this instrument is to be energized via an auto- 
transformer for voltage reduction, make sure the com- 
mon terminal is connected to the earthed pole of the 
power source. 


SAFETY 


BEFORE SWITCHING ON THIS INSTRUMENT, the pro- 
tective earth terminals of this instrument must be con- 
nected to the protective conductor of the (mains) power 
cord. This mains plug shall only be inserted in a socket 
outlet provided with a protective earth contact. This 
protective action must be negated by use of an exten- 
sion cord (power cable) without a protective conductor 
(grounding). 


Make sure that only fuses with the required rated current 
and of the specified type (normal blow, time delay, etc.) 
are used for replacement. The use of repaired fuses and 
the short-circuiting of fuse holders must be avoided. 


Whenever it is likely that the protection offered by fuses 
has been impaired, the instrument must be made in- 
Operative and be secured against any unintended 
operation. 


GROUNDING 


Any interruption of the protective (grounding) conductor 
{inside or outside the instrument) or disconnecting the 
protective earth terminal can make this instrument 
dangerous. Intentional interruption is prohibited. 


HIGH VOLTAGE 


Any adjustment, maintenance, and repair of the opened 
instrument under voltage should be avoided as much as 
possible, and, when inevitable, should be carried out only 
by a skilled person who is aware of the hazard involved. 
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Capacitors inside the instrument may still be charged 
even if the instrument has been disconnected from its 
source of supply. 


Adjustments and service described herein are performed 
with power supplied to the instrument while protective 
covers are removed. Energy available at many points if 
contacted, result in personal injury. 


CAUTION 


BEFORE SWITCHING ON THIS INSTRUMENT, make 
sure instrument requirements match the voltage of the 
power source. 


LINE VOLTAGE 


GROUNDING 


BEFORE SWITCHING ON THIS INSTRUMENT, ensure 
that all devices connected to this instrument are con- 
nected to the protective (earth) ground. 


BEFORE SWITCHING ON THIS INSTRUMENT, ensure 
that the line power (mains) plug is connected to a three- 
conductor line power outlet that has a protective (earth) 
ground. Grounding one conductor of a two-conductor 
outlet is not sufficient. 


IEC SYMBOLS 


Following is a list of key IEC symbols used by 
Hewlett-Packard. All symbols are normally applied 
adjacent to the device requiring the symbol. They shall 
not be placed on reniovable parts likely to be detached 
or lost. 


Instruction Manual symbol: If necessary, to 
preserve the apparatus from damage, it is 

/\ necessary for the user to refer to the 
instruction manual, then shall the apparatus be 
marked with this symbol (IEC 348:16a). 


Terminal devices fed from the interior by live 
voltages that may be dangerous when 
connecting to or disconnecting from those 

yb devices shall be marked with the flash shown 
when the voltage exceeds 1 KV: The flash shall 
be red (IEC 348;18c). 


Earth Terminals. If the use of this symbol for 
the protective earth terminal is not permitted 
—_l by National Standards, it may be modified, for 
example, by being placed inside a circle (IEC 
348;18a). 
AC current (IEC 117-1, symbil No. 3). 
—=—— DC current (IEC 117-1, symbol No. 2). 
——. ACor DC current (IEC 117-1, symbol No. 8). 
FJ 
Frame or chassis connection. The hatching 
} ae may be completely or partly omitted if there is 
no ambiguity. If the hatching is omitted, the 
mm line representing the frame or chassis shall be 
thicker (IEC 117-7, symbol 87). 
A Ampere (IEC 117-4, symbol No. 356). 
V Volt (IEC 117-4, symbol No. 357). 
VA Voltapere (IEC 117-4, symbol No. 358). 
W Watt (IEC 117-4, symbol No. 360). 


Wh Watthour (IEC 117-4, symbol No. 361). 


VAh_ Voltamperehour (IEC 117-4, symbol No. 362). 
Hz Hertz (IEC 117-4, symbol No. 365). 


Contactor, normally closed. In order to avoid 
confusion with the symbol for a capacitor, the 

L distance between the horizontal (as drawn 
here) lines should be at least equal to the 
length of those lines (IEC 117-3, symbol No. 
215.2). 


In addition, the following describes the use of Warnings, 
Cautions, and Notes used in HP Automatic Test System 
Manuals. 


Warnings, cautions, and notes. (All) Warnings and 
cautions shall precede the text to which each applies but 
notes may precede or follow applicable text depending 
on the material to be highlighted. Warnings, cautions, 
and notes shall not contain procedural steps nor shall 
they be numbered. When a warning, caution, or note 
consists of two or more paragraphs, the heading 
WARNING, CAUTION, NOTE, shall not be repeated above 
each paragraph. If it is ever necesaarry to precede a 
paragraph by both a warning and a note, or a caution 
and a note, etc, they shall appear in the sequence as 
noted, namely, warnings, cautions, notes. Such inserts in 
the text shall be short and concise and be used to 
emphasize important critical instructions. 


| WARNING 


An operating procedure, practice, etc. which, if 
not correctly followed, could result in personal 
injury or loss of life. 


| CAUTION 


An operating procedure, practice, etc. which, _ if 
not strictly observed, could result in damage to, 
or destruction of, equipment. 


Health hazards precaution data. (All) When 
hazardous chemicals or adverse health factors, in 
the environment or use of the equipment cannot be 
eliminates, appropriate precautionary requirements 
shall be included. 


ATTENTION 
Static Sensitive Devices 


This instrument was constructed in an ESD (electro-static discharge) pro- 
tected environment. This is because most of the semiconductor devices 
used in this instrument are susceptible to damage by static discharge. 


Depending on the magnitude of the charge, device substrates can be punc- 
tured or destroyed by contact or mere proximity of a static charge. The 
results can cause degradation of device performance, early failure, or im- 
mediate destruction. 


These charges are generated in numerous ways such as simple contact, 
separation of materials, and normal motions of persons working with static 
sensitive devices. 


When handling or servicing equipment containing static sensitive devices, 
adequate precautions must be taken to prevent device damage or 
destruction. 


Only those who are thoroughly familiar with industry accepted techniques for 
handling static sensitive devices should attempt to service circuitry with these 
devices. 


In all instances measures must be taken to prevent static charge build-up on 
work surfaces and persons handling the devices. 


For further information on ESD precautions, refer to "SPECIAL HANDLING 
CONSIDERATIONS FOR STATIC SENSITIVE DEVICES” in Section Vill Ser- 
vice Section. 
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Model 4951C General Information 


SECTION | 
GENERAL INFORMATION 


1-1. INTRODUCTION 

This manual contains technical information for the Hewlett-Packard Model 4951C Protocol Analyzer, the 
HP 18174A RS-449/422A/423A Interface Pod, the HP 18177 V.35 Interface Pod, the HP 18179A 
RS-232C/V.24 Interface Pod, and the HP 18180 Combination RS-232C/V.24 and RS-449/422A/423A 


Interface pod. This manual together with the HP 4951C Operating Manual provides complete 
documentation for the HP 4951C Protocol Analyzer. 


Throughout the remainder of this manual, the Model 4951C Protocol Analyzer is referred to as the 
HP 4951C, the Protocol Analyzer, or the instrument. Figure 1-1 shows the HP 4951C. 


This manual is divided into eight sections and contains the following information: 
Section I - General Information - identifies the instruments that are documented by this 
manual. A description of the instrument, the available options and accessories, and the 


specifications are also included in Section I. 


Section Il - Installation - provides information about initial inspection, preparation for use, 
storage, and shipment. 


Section Ill - Operation - references the HP 4951C Operating Manual which gives detailed 
operating instructions for the instrument. 


Section IV - Performance Tests - describes the built-in performance tests that verify the 
performance of the instrument. 


Section V - Adjustments - provides instructions for properly adjusting the instrument. 


Section VI - Replaceable Parts - lists all replaceable parts and assemblies along with 
ordering information. 


Section Vil - Manual Changes - contains information necessary to document all serial 
prefixes listed on the title page of this manual. 


Section VIll - Service - provides service and troubleshooting information. This includes 
Theory of Operation, Block Diagrams, Troubleshooting Procedures, Component Locators, 
and Schematics. 

The Interface Pods are described in the appendices. 


The part number for the Service Manual is listed on the title page. 


The title page also lists the part numbers for the microfiche version of the Service Manual. The microfiche 
package also includes the latest Manual Changes supplement. 
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1-2. DESCRIPTION 

The HP 4951C is a portable data communications protocol analyzer that contains the essential features 
required to install and maintain data networks up to 19.2 kbps. With it you can monitor and decode data 
transmission, simulate datacomm network components, perform bit error tests, and remotely transfer data 


and programs to any member of the Hewlett-Packard family of protocol analyzers. The operating 
characteristics of the 4951C are: 


Protocols - X.25, HDLC, SDLC (NRZI), BSC, and most character asynchronous or 
synchronous protocols. 


Data Transfer Rates (bps) - The HP 4951C can capture a complete buffer full of data at line 
speeds up to 64 kbps. (Bit oriented protocols only). 


Data Codes - ASCII, EBCDIC, Baudot, Six Bit Transcode, IPARS, and EBCD. 


Mass Storage Memory - Disc drive: Up to 618 kbytes for storing data, timing information, 
menu configurations, and application programs. 


Triggers - 63 triggers consisting of characters, errors, interface lead transitions, or timer 
values. 


Timers - Five timers, each of which has a maximum count of 65535 msec. Resolution 1 
msec. 


Ceunters - Five counters, each of which can be incremented up to 9999. 

Keyboard - Full ASCII keyboard with six softkeys and cursor control. 

Display - 12.7 cm (5 in.) diagonal with 16 lines and 32 characters per line. 

Remote Capability - Over the RS-232C/V.24 link: transfer data, setups, and programs. 

Self Test - Extensive self test and verification routines for isolating failures to a functional 
component group. Built-in signature analysis permits fault isolation to the component 


level. 


Bit Error Rate Testing - Simultaneously measure bit errors, block errors, error seconds, and 
percent error free seconds. Inject single errors or bursts of errors. 


Auto-Configure - Automatically determines a line's protocol, data code, speed, parity, and 
error checking. 


1-3. SPECIFICATIONS 
Weight 


Net: 5.9 kg. (13 Ibs.) 
Shipping: 12.2 kg. (27 Ibs.) 
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Size 
Height: 16.0 cm, Width: 27.9 cm, Depth: 34.8 cm. (6.3 x 11.0 x 13.5 in.) 
Temperature 


**Operating: O°C to +55°C (+32°F to +131°F ) 
Storage: -40°C to +75°C (-40°F to +167 F) 


** The disc drive should only be operated from +5°C to, +50°C (+41°F to +122°F) 
and stored from +4°C to +53°C (4+39°F to +127 F). 


Altitude 


Operating: 4600 m (15000 ft). 
Storage: 15300 m (50000 ft). 


Power Requirements 


100 to 240 Vac, -10% to +10%; 
48 to 66 Hz single phase. 


1-4. SAFETY CONSIDERATIONS 


When internal circuits are exposed, caution must be used. Observe all warnings and cautions marked on 
the instrument or listed in the procedures. 


8000 volts may be present in the HP 4951C even when the instrument is 
turned off. To avoid personal injury, observe all safety precautions and 
warnings stated on the instrument and in the manual. This product is a 
Safety Class 1 instrument which must be connected to a protected earth 
ground. The HP 4951C and all related clocumentation must be reviewed for 
familiarization with safety markings and instructions before operation or 


servicing. 


An Isolation Transformer should be used when working on the power supply 


section of this instrument. 
CAUTION 


The internal circuits of this instrument are static sensitive. Refer to Section 
VIII for handling procedures. 


General Information Model 4951C 


1-5. INSTRUMENTS COVERED BY THIS MANUAL 


Attached to the instrument is a serial number plate. The serial number is in the form: OOOOAQQO00. It is in 
two parts: the first four digits and the letter are the serial number prefix and the last five digits are the 
suffix. The prefix is the same for all identical! instruments; it changes only when a change is made to the 
instrument. The letter in the prefix designates the country in which the instrument was manufactured 
(A=USA; F=France; G=West Germany; J=Japan; S=Singapore). The suffix changes to identify the individual 
instrument. 


PAEFIX SUFFIX 


[ Cap) | HEWLE TT* PACKARD 


SERIAL NO. 2305A00876 


MADEINUS A 


Figure 1-2. Serial Number Tag 


The contents of this manual apply to all instruments with the serial number prefix(es) listed under SERIAL 
NUMBERS on the title page. An instrument manufactured after the printing of this manual may have a 
serial prefix that is not listed on the title page. This unlisted serial number prefix indicates that the 
instrument is different from those described in this manual. Manuals accompanying this newer instrument 
include a Manual Changes supplement. This supplement contains change instructions to adapt the 
manual to the newer instrument. 


The HP 4951C is manufactured in two locations, one in Europe and one in the United States. When 
ordering parts or service it is important to correctly identify the manufacturing location so that 
Hewlett-Packard may give you the best possible service. The manufacturing location is a part of the serial 
number, the serial number tag is on the back panel of your HP 4951C and is similar to that in Figure 1-2. 


For information concerning a serial prefix number that is not listecl on the title page contact the nearest 
Hewlett-Packard Sales and Service office. 


1-6. ACCESSORIES SUPPLIED 


Accessories supplied with the instrument are listed here. 


Power Cord 2.3m (7.5 ft) Depends on Destination 
Pod-Instrument Cable (for all pods) HP 04951-61618 
Operating Manual HP 04951-90702 
Jumper Cable HP 8120-4218 

Y Jumper Cable HP 8120-4219 


The power cable is selected at the factory according to the country of destination. Part numbers of the 
available power cables are listed in Section II. 
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1-7. ACCESSORIES AVAILABLE 


The following accessories are available for the HP 4951C. 


18174A RS-449/422A/423A Interface Pod 
18177A V.35 Interface Pod 
18179A RS-232C/V.24 Interface Pod with Breakout Box and 3-state LEDs 
18180A Combination RS-232C/V.24 and RS-449/422A/423A Interface Pod 
18190A soft Vinyl Carrying Case 
18331D Advanced Protocol Analysis SW (SNA Analysis, DDCMP, X.25 Support) 
18332D 3270 Installation and Maintenance SW 
18347A HP 4951C Customer Training 
92192A Box of 10 blank discs 
92205A Hayes Smartmodem 1200 
2225D RS-232C/V.24 ThinkJet Printer 
9211-1290 Hard Transit Case 
1-8. OPTIONS 


Standard options are modifications installed at the factory and can be ordered by contacting a 
Hewlett-Packard sales office. 


Option 002 Deletes Integral Disc Drive 

Option 003 Katakana (JIS 7, JIS 8, EBCDIK datacodes) 

Option 101 Adds accessory 18174A (RS-449/422A/423A) 

Option 102 Adds accessory 18180A (RS-232C/V.24 and RS-449/422A/423A) 
Option 103 Adds accessory 18179A (RS-232C/V.24 and Breakout Box) 
Option 105 Adds HP 18177A (V.35) 

Option 500 Substitutes Japanese Operating Manual and Getting Started Guide 
Option 501 Substitutes French Operating Manual and Getting Started Guide 
Option 502 Substitutes German Operating Manual and Getting Started Guide 
Option 915 Service Manual (Part Number 04951-90703) 

Option 916 Extra operating manual (Part Number 04951-90702) 

Option W30 Two year extended Hardware Support 

Opt.4953A+NO00 Software Notification Service 


1-9. SERVICE SUPPORT 


Hewlett-Packard provides service support in three ways for your HP 4951C: on-site repair, service center 
repair and customer repair. 


General Information Mode! 4951C 


On-site Repair 

For on-site repair, an HP Field Service Engineer goes to the customer’s site and troubleshoots and repairs 
the HP 4951C at the assembly level. The defective assembly is then exchanged for a new or 
reconditioned assembly. This is the fastest way to get the instrument up and running. 


service Center Repair 


For service center repair, the customer returns the defective HP 4951C to an HP Service Office. An HP 
Service Engineer repairs the instrument to a component level and returns it to the customer. 


Customer Repair 
Customers have the option of repairing their own instrument. Troubleshooting information to repair the 


HP 4951C to a component level is provided in this manual and the major HP 4951C assemblies are 
available for assembly level repairs. 


1-10. RECOMMENDED TEST EQUIPMENT 
The test equipment listed in Table 1-1 is recommended to service the HP 4951C. This equipment is used 


for the adjustments and for troubleshooting to the component level. Equivalent equipment may be 
substituted. 


Table 1-1. Recommended Test Equipment for Troubleshooting 


INSTRUMENT CRITICAL SPECIFICATIONS RECOMMENDED MODEL 


signature DC volts 250V HP S005A/B 
Multimeter Freq. 10 MHz 

Resistance 10 M 
Oscilloscope >20 MHz bandwidth HP 1740A 


Voltmeter 1000 VDC HP 3466A 


Function Triangle Waveform HP3310B 
Generator 50 KHz 


DC Supply 18 VDC, 2 amp HP 6263B 


Universal < 1% Accuracy HP 5328A/B 
Counter 


1-11. TROUBLESHOOTING ACCESSORIES 


The equipment listed in Table 1-2 is recommended to service the HP 4951C. This equipment is used for 
troubleshooting the different areas of the HP 4951C. 
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Table 1-2. Troubleshooting Accessories 


RECOMMENDED 
DESCRIPTION PART NUMBER QUANTITY 


4951C/52A Service Kit 5060-7183 


*Disc System Service Assy. 5060-7184 
*Disc Drive Extender Cable 5060-7180 


*AO Pin IC Clip 1400-1290 
*28 Pin IC Clip 1400-1289 
*24 Pin IC Clip 1400-1288 
*20 Pin IC Clip 1400-1286 
*16 Pin IC Clip 1400-1285 
44 Pin IC Clip 1400-1418 


*Jumper Wire,Single 8120-4218 
*Jumper Wire,Double 8120-4219 
*Jumper Wire,Single Resistor 8120-4892 
*Jumper Wire,Double Resistor 8120-4893 


*IC Leg Grabber 10230-62601 
*Test Points 1251-8360 


*Power Supply Load Resistor 0811-1655 
“Power Supply Load Resistor 0811-1656 


*Disc 3.5 inch Micro Floppy 9164-0243 


Exchange Micro Floppy 5080-8600 
Disc Drive . 
Isolation Transformer 9100-4605 


* These items are included in the 5060-7183 Service Kit, 
or can be ordered separately. 


1-12. CLEANING AND HANDLING PRECAUTIONS 

When cleaning the instrument or handling and repairing PC boards, the following precautions should be 
observed. 

Cabinet Cleaning 


To clean the instrument cabinet, use only a damp cloth and a mild detergent. Do not allow water to 
penetrate inside the cabinet. 


When cleaning the CRT window, use only a non-abrasive cleaner and a soft cloth. 
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PC Board Cleaning 


When repairing PC boards, only RMA type solder should be used. This type is low in chlorides which are 
the main cause of most contamination problems. 


It is recommended that the solder flux and resin be left on the board after a repair. This residue does not 
cause any electrical problems. Flux remover makes the board look good but leaves a film that can cause 
intermittents. 


Do not use a pencil eraser to clean PC board edge connectors. All erasers leave a film which causes 
intermittent problems. 


The correct procedure is to clean the connectors with a 50/50 solution of water and isopropy! alcohol 
using a lint-free cloth (HP P/N 9310-0039). Do not use abrasive paper wipes. 


The water/alcohol solution dissolves the chemicals that get on the connectors from the soldering process. 
The lint-free cloth provides the mechanical rubbing action needed to free the contact fingers of all 
contamination. 


PC Board Handling 


All of the HP 4951C PC boards should be protected from contaminants such as oils and greases, 
fingerprints, body perspiration (sodium-chloride residue) and cleaning solutions with ionic detergents. 


All of the HP 4951C PC boards have a Dry Film, High Impedance surface. 


When handling a PC board, touch only the board edges, or wear clean cotton gloves. 
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SECTION II 
INSTALLATION 


2-1. INTRODUCTION 


This section provides installation instructions for the HP 4951C. Also included in this section is 
information pertinent to initial inspection, preparation for use, storage, and shipment. 


2-2. INITIAL INSPECTION 


To avoid hazardous electrical shock, do not conduct any tests when there 
are signs of shipping damage to any portion of the outer covers and panels. 


Inspect the shipping container for damage. If the shipping container or cushioning material is damaged, it 
should be kept until the contents of the shipment have been checked mechanically and electrically. The 
electrical performance is checked automatically at the time of power on. If there are any selfcheck failures 
refer to Section IV for a description of the tests. If there is mechanical damage or defects, or if the 
instrument does not pass the electrical performance test, notify the nearest Hewlett-Packard Sales and 
Service office. If the shipping container or the cushioning materials show signs of damage, notify the 
carrier as well as the Hewlett-Packard office. Keep the shipping material for the carrier’s inspection. 


NOTE 
A transportation disc should be inserted in the disc drive when you receive 


your instrument. If it is not, please notify the nearest HP Sales and Service 
office. The transportation disc should be in the unit any time it is in transit. 


2-3. POWER REQUIREMENTS 


No line range selection is necessary on the HP 4951C. The instrument requires a power source of 100 to 
240 volts +/- 10% ac at a frequency of 48 to 66 Hz. 


This is a Safety Class | preduct (provided with a protective earth terminal). 
An uninterrupted safety earth ground must be provided from the main power 
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source to the product input wiring terminals, power cord, or supplied cable 
set. If this instrument is to be energized via an auto transformer or voltage 
reduction, make sure the common terminal is connected to the earth pole of 
the power source. The main plug must be inserted in a socket outlet 
provided with a protective earth contact. The protective action must not be 
negated by the use of an extension cord withoul a protective conductor 
(grounding). Grounding one conductor of a two-conductor outlet does not 


provide an instrument ground. 
CAUTION 


If the line fuse burns out, do not replace it until the faull has been determined 
and repaired by a qualified service person. 


2-4. POWER CABLE 
The instrument power cable has three wires. When connected to an appropriate power receptacle this 
cable grounds the instrument cabinet. The type of power cable shipped with each instrument depends on 


the country of destination (see Table 2-1). If the appropriate power cable is not included with the 
instrument, notify the nearest Hewlett-Packard Sales and Service office for a replacement. 


2-5. OPERATING ENVIRONMENT 


The operating environment for the HP 4951C should be within the following limits: 


Temperature O°C to 55°C (32°F to 131° F) 
(Disc Drive should only be operated from +5° C to +40° C (+41° F to +104° F) 


CAUTION 


Do not block the fan or ventilation holes. Avoid environment extremes that 
might cause condensation within the instrument. 


NOTE 
A transportation disc should be inserted in the disc drive when you receive 


your instrument. If it is not, please notify the nearest HP Sales and Service 
office. The transportation disc should be in the unit any time it is in transit. 
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Table 2-1. Power Cable Part Numbers 


Cable Plug Cable Cable For Use 
Pius: TYRe Hr Part Description Sergi Color in Country 
Number (inches) 


8120-1351 Mint Gray 
8120-1703 Mint Gray 


United Kingdom, 
Cyprus, Nigeria. 
Rhodesia, 
Singapore 


Straight "BS1363A 
90° 


8120-1369 
8120-0696 


Straight "NZSS198/ASC112 Australia, 
go° New Zealand 


Straight “CEE7-Y¥11 Mint Gray East and West 
90° Mint Gray Europe, Saudi 
Arabia, Egypt, 
So. Africa, India 

(unpolarized in 
many nations) 


8120-1689 
8120-1692 


Straight *NEMA5-15P Black United States, 

90° Black Canada, 

Straight *NEMA5-15P Black Japan (100V or 

Straight “NEMA5-15P Jade Gray 200V 1, 

90° Jade Gray Mexico, 

Straight *NEMA5-15P Jade Gray Philippines, 
Taiwan 


Straight “SEV1011 Gray Switzerland 
1959-24507 
Type 12 


Straight *NEMA6-15P United States 
Canada 


8120-1348 
8120-1398 
8120-1754 
8120-1378 
8120-1521 
8120-1676 


8120-2104 


8120-0698 


Straight “DHCK 107 Denmark 
90° 


8120-1957 
8120-2956 


8120-1860 Straight *CEE22-VI 


(Systems Cabinet use) 


So. Africa, 
India 


Straight BS 546/SABS 164 
90° 


250V 8120-4600 
8120-4211 


i ee 


*Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part Number for complete cable 


Including plug. 
E = Earth Ground; L = Line; N = Neutral 
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2-6. PACKAGING 

Containers and materials identical to those used in factory packaging are available through 

Hewlett-Packard offices. If the instrument is being returned to Hewlett Packard for service, attach a tag 

indicating the type of service required, return address, model number, and full serial number. Mark the 

container FRAGILE to ensure careful handling. In correspondence, refer to the instrument by model 

number and full serial number. 

Other Packaging 

The following general instructions should be used for repackaging with commercially available materials: 
A. A transportation disc (HP p/n 5060-7177) should be inserted in the disc drive. 


B. Wrap the instrument in antistatic material. 


C. Wrap the instrument in heavy paper or plastic. 


D. Use a strong shipping container. A double-walled carton made of 350-pound test material is 
suitable. 
= Use a layer of shock-absorbing material 70 to 100 mm (3 to 4 inches) thick around all sides of 


the instrument to provide firm cushioning and to prevent movement inside the container. 
F. seal shipping container securely. 
G. Mark shipping container FRAGILE to ensure careful handling. 


H. In any correspondence, refer to the instrument by model number and full serial number. 


A transportation disc should be inserted in the disc drive when you receive 
your instrument. If it is not, please notify the nearest HP Sales and Service 
office. The transportation disc should be in the unit any time it is in transit. 
WARRANTY may be voided if transport is attempted without this disc 
inserted. 
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SECTION Ill 
OPERATION 


3-1. INTRODUCTION 


This section contains a brief description of the operating procedures for the HP 4951C. Complete 
operating procedures for the HP 4951C Protocol Analyzer are located in the Operating Manual 
(HP Part Number 04951-90702). 


Figure 3-1. Connecting the Interface Pod to the HP 4951C 


3-2. TURN ON THE HP 4951C 


Before turning the instrument on, connect the Interface Pod to the HP 4951C using the instrument pod 
cable and securely fastening the two together. Figure 3-1 shows the correct procedure for connecting the 
Pod to the HP 4951C. Protection circuitry has been installed to guard against problems associated with 
unplugging the Interface Pod while the instrument is turned on, however, It is strongly recommended that 
the pod is always connected or disconnected while thie instrument is turned off. 
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3-3. OPERATION 


Press the switch on the back of the instrument to ‘ON’. The HP 4951C Protocol Analyzer will 
automatically perform the Performance Verification Test sequence. When the test passes, the Top Level 
Menu is displayed on the screen and the HP 4951C is ready for operation. If the HP 4951C does not 
come up to the Top Level Menu, refer to the troubleshooting procedure in Section VIII of this manual. 


Six software defined keys, or softkeys, provide operator access to the different operations within the 
HP 4951C. To select a particular procedure, press the corresponding key on the keyboard. ‘EXIT’ acts 
like a halt key during a testing sequence. Press EXIT to stop running a test sequence at any time you 
need to terminate an operation. Press ‘MORE’ to see the second or third set of softkeys in any menu. 
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SECTION IV 
PERFORMANCE VERIFICATION 


4-1. INTRODUCTION 


Each time the HP 4951C is powered on, the Performance Verification tests are run automatically. The 
tests are completed in about 15 seconds and the internal circuits of the instrument do not have to be 
accessed by the operator. If the HP 4951C fails any of the Performance Verification tests, send the 
instrument to an authorized HP Repair Center or refer to the Service Section (VIII) of this manual. When 
the Performance Verification tests are complete, with no errors, the Top Level Menu is displayed. 


NOTE 


lf the Disc Test fails at power up, it is not immediately reported. In order to 
check the results of this test, you must enter the Mass Store Menu. Do this 
by softkey stroke <More> followed by <Mass Store>. If an error has occurred 
during the Disc Test, it is reported within the Mass Store Menu. 


4-2. SELF TEST MENUS 


The operator may manually enter the Self Test menu and execute a variety of performance tests that are 
not performed during the power up test sequence. To do this execute the following softkey strokes: 
<More> and <Self Test>. The following tests are available from the Self Test Menu: 


<LOOP> ~- Pressing this softkey causes the instrument to loop through its power up test sequence 
once. Any errors are reported in this menu. To exit this test, press the <Exit> key. 


<CRT TESTS> - Pressing this softkey gives you another menu. Softkeys are defined as <Test Ptrn>, 
<Char Set 1>, and <Char Set 2>. These softkeys cause a specific pattern to be displayed. 
There is a hidden softkey function within this menu. It is a full raster display. You can enable 
this function by pressing the right most softkey when the other CRT function softkeys are 
displayed. To get out of this menu, press the <Exit> key. 


<KBD TEST> - Pressing this softkey enables the user to test the keyboard functions. When an 
individual key on the keyboard is pressed, the corresponding character is displayed as the 
"Last Key Pressed". The lower case, upper case, and control function character sets can be 
verified by this test. To exit this test, press the <Exit> key. 


<EXT DLC> - Pressing this key initiates a test for an external pod interface. The interface pod must 


be connected to the pod interface cable in order for the test to function properly. Pass or fail 
conditions are then reported on the display. To exit this test, press the <Exit> key. 
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<DISC TESTS> - Pressing this key puts you into the Disc Test Menu. <Disc Cal> and <Self Test> are 
the available functions. Pressing <Disc Cal> puts the Disc Controller system into a calibration 
mode. This mode is for Factory and Service use only. Pressing the <Self Test> softkey 
causes the instrument to perform the same disc test that was executed at power up. Pass or 
fail conditions are then reported to the display. Press <Exit> to leave this menu level. 


<CONTINUOUS TEST LOOP> - This is a hidden function that is executable from the first level Self 
Test Menu. After entering into the Self Test Menu from the Top Level Menu by pressing 
<More> and <Self Test>, the hidden loop key is the foremost right softkey. Pressing this 
softkey puts the instrument into a continuous Performance Test Loop. Any errors are 
displayed on the screen. This mode of self test is useful for verifying intermittent failures. This 
mode continues as long as the instrument has power. To leave this test mode, hold down the 
<Exit> key until the Top Level Menu is displayed. 


Figure 4-1 shows the softkey configurations for the Self Test Menus. 


TOP LEVEL MENU 


< MORE > 


<SELF TEST> 
<Loop> <cRT TESTS> <KBD TEST> <EXT DLC> <DISC TEST> |<CONT LOOP>; 


7 nae ae mop Nod 
<TEST PTRN> <CHAR SET 1> <CHAR SET 2> FULL RASTER >, 


— 


<DISC CAL> <SELF TEST> 
<XXXX> SOF TKEY 
FP apie 
'<XXXX>) UNDEF INED SOF TKEY 
<XXXX> HARDKEY 


51FLCHT1 (10-86) 


Figure 4-1. Softkey Menu Guide 
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4-3. RECOMMENDED TEST EQUIPMENT 


No equipment is required for the Performance Verification Tests. 


4-4. PERFORMANCE VERIFICATION TESTS 


This test sequence verifies the functional operation of 95% of the HP 4951C Protocol Analyzer. There are 
eight parts to the automatic test sequence. To begin testing, turn on the HP 4951C. The tests outlined in 
Figure 4-2 are automatically performed. The operator may then manually select the other available 
performance tests, or start using the Protocol Analyzer. 


Test Feilmres & of Teets 

ROM - 

RON-~B 

KOM-~s 

RAM -% 

RH -o 

OLE 

REMOTE 


Bis 


Figure 4-2. Error Table for HP 4951C Performance Verification Tests 
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POWER ON (BEEP STARTS) 


| 


CPU WAKES UP, FAIL —» HLT 


| 


INITIALIZE |/O TIMER, FAIL —» HLT 


| 


FIRST BEEP STOPS 


| 


|/O TIMER TEST, FAIL 


| 


SECOND BEEP 


| 


DUAL PORT RAM & 
ARBITER TEST, FAIL 


| 


THIRD BEEP ~ — -DiSC POWER UP COMPLETE, 
| (FIRST DISC LED FLASH) 


CRT CONTROLLER TEST, FAIL | 


FOURTH BEEP, DISPLAY ENABLED 


ROM-P TEST, FAIL —» FLAG ERROR _] 


ROM B TEST, FAIL — FLAG ERROR | 
ROM M TEST, FAIL —» FLAG Soon 
RAM A TEST, FAIL —# FLAG ERROR = 


RAM C TEST, FAIL —» FLAG ee 
DLC TEST, FAIL =~ PFLAG eras) 


REMOTE te FAIL —* FLAG og 


DISC CONTROLLER FLAG ERROR 
TEST, FAIL ——~ IN MASS STORE MENU 


| (SECOND DISC LED FLASH) 


CHECKED FOR FLAGGED 
ERRORS, NONE —» DISPLAY TOP LEVEL MENU 


| 


ERRORS FLAGGED --*™ DISPLAY ERROR TABLE 
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Figure 4-3. Performance Verification Flowchart 
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4-5. PERFORMANCE VERIFICATION TEST DESCRIPTIONS 


The following is a description of the Performance Verification tests done automatically at instrument turn 
on. They are referenced to the flowchart in Figure 4-3. Troubleshooting procedures are located in the 
Service Section (VIII). The Top Level Menu is displayed when the instrument passes the Performance 
Verification tests. If there is a failure, the Failure Table remains on the display. An "01" appears in the 
Failure Column by the failed test denoting the test was executed and a failure occurred. Press <Exit> to 
access the Top Level Menu. 


A. TURN ON INSTRUMENT / MICROPROCESSOR WAKES UP 


Test Failure Code: Continuous beep. 


Description: When the beep stops, the microprocessor and the power supply are working. 
B. I/O TIMER 


Test Failure Code: Continuous beep or one beep only. 
Description: This test checks the functions of the I/O Timer. 


C. DUAL PORT RAM AND ARBITER TEST 


Test Failure Code: Continuous beep or one or two beeps, no display. 
Description: This test checks the functions of the arbiter and Dual Port Ram. 


D. CRT CONTROLLER INITIALIZATION TEST 


Test Failure Code: Three or four beeps, no display. 
Description: This test checks the functions of the CRT Controller. 


E. ROM P TEST (Page ROM (0), U304) 


Test Failure Code: Continuous beep, one beep or failure reported on the Error Table. 
Description: This test checks the checksum of ROM P. 


F. ROMBTEST (Bank ROM, U403) 


Test Failure Code: Continuous beep, Remote-System Error or reported on the Error Table. 
Description: This test checks the checksum of ROM B. 


G. ROMM TEST (Mass Store ROM, U407) 


Test Failure Code: Continuous beep, Disc-System error or reported on the Error Table. 


SS 


Description: This test checks the checksum of ROM M. 


H. RAMA TEST (Application RAM, U406) 


Test Failure Code: Continuous beep, lock up in Remote Test, or reported on the Error Table. 
Description: This test checks the memory locations of the RAM. 
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|. RAM C TEST (Capture Buffer RAM, U409) 


Test Failure Code: Continuous beep, RAM C and Disc failure reported, or reported on the Error Table. 
Description: This test checks the memory locations of the RAM. 


J. DLC TEST (SCC) 


Test Failure Code: Error reported on the Error Table. 
Description: This test checks a limited amount of the functions of the SCC and other circuitry. 


K. REMOTE TEST 


Description: This test checks the functions of the Remote Port of the instrument. 


L. DISC TEST 


Test Failure Code: The error would be flagged in the Mass Store Menu. Any error is evident when the 
user enters the Mass Store Menu. If the Disc Test ts called via the <Loop> key from the Self Test 
Menu, an error is reported on the Error Table. 

Description: This test checks the function of the Disc Controller Assembly. 


4-6. CRT TESTS 


Description: The CRT tests are nothing more than a visual check of patterns that are generated by the 
instrument. Checking these patterns verifies that the CRT Controller circuitry is operating 
properly. 


Set Up: Turn on the HP 4951C. Press <More>, <Self Test>, and <CRT Tests>. You now have three 
patterns to select from. These checks are optional. 


Procedure: Once the display pattern is displayed, one can check for irregularities in the patterns. This is 
strictly a visual test by the operator. 


To exit this test, press the <Exit> key. 


4-7. KEYBOARD TEST 


Description: The keyboard test is performed by the operator. It verifies that the HP 4951C can correctly 
identify each key pressed on the keyboard. 


set Up: Turn on the HP 4951C. Press <More:>-, <Self Test>, and <KBD Tst>. 


Procedure: Press any key on the keyboard. The display should read: 
LAST KEY PRESSED: "(name of key pressed is displayed)" 


Press <Exit> to end the test and display the Self Test Menu. 
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NOTE 


The Cursor Down and Return keys effectively make the cursor perform the 
Same operation. When the RETURN key is pressed, CURSOR DOWN is 


displayed. 


4-8. INTERFACE POD TEST (EXTERNAL DLC) 


Description: The EXT DLC test is performed by the operator. It verifies the interface from the instrument 
to the Pod Interface as well as the Pod Interface itself. 


Set Up: Turn on the HP 4951C. Be certain that there is an Interface Pod connected to the HP 4951C. 
Press <More>, <Self Test>, and <EXT DLC>. 


Procedure: When the <EXT DLC> softkey is pressed, the Interface Pod Test is automatically executed. 
One of the following error messages may appear: 


® No pod attached 
e DTE failed 
e DCE falled 
e DCE/DTE failed 


If all tests pass, the message "DLC test passed" Is displayed. 


To exit from this test, simply press the <Exit> key. 


4-9. DISC CONTROLLER TEST 
Description: This test is executed at power up or can be executed by the operator. It checks the basic 


functions of the Disc Controller. 
Set Up: Power up the HP 4951C. Press <More>, <Self Test>, and <Disc Tests>. 
Procedure: Press the <Self Test> key to execute the Disc Test. 
One of the following error messages may appear: 
Self Test Time Out Error 
Self Test Failed DMAC 


Self Test Failed FDC 
Self Test Failed DMAC/FDC 


If all testing passes, the message "Self Test Passed” is displayed. 


To exit this test field, press the <Exit> key. 
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4-10. DISC WRITE/READ TEST 


Description: This test can be executed any time there is a need to See if the read and write functions of 
the Disc Controller Board are working properly. 


Set Up: To create a data file for this test start with a blank 92192A flexible disc that has been formatted. If 
the disc has not been formatted, you can do this by going into the ‘Mass Store Menu’. 
Execute the following program by first going to the Set Up Menu and changing the appropriate 
fields to the Following: 


set Up Menu: Default Configuration 
Bits/Sec: 19200 
Disp Mode: DCE 


Now enter the following program in the Simulate Menu: 


simulate: DCE 


Block 1 
Start Display 
And Then 

Start Disc 


Block 2 
Send "Disc Test" 
And Then 
Goto Block 2 


Now press <Run Menu> and <Simulate>. You will be asked for a file name to give to the data, 
enter "DTEST", and then press <Execute>. The test will now begin executing. Notice that 
information is now being stored to the disc. This test will run for about 2.5 minutes. Once the 
test is complete the message "DISC FULL"should be displayed. If no errors have been 
reported, the ‘write’ phase of the test has been completed. The data file has now been created 
and data has been written to the entire area of the disc. 


Procedure: To read the data that has been written to the flexible disc do the following procedure: 


Using the disc that the data file has been created on, qo to the Mass Store Menu and load the 
"Menu & Data" file. Exit the Mass Store Menu and go to the Examine Data Menu (Note: The 
typical size of the file should be 2449 sectors as indicated in the Mass Store Directory). 
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Using the <More> key find the <Spec Block> key and press. The current block should be #16. 
Manually enter 999. After you press the last ‘9’ the display should default to ‘308’. This is the 
maximum block number allowed by the HP 4951C. Press <Return>. The message 
"Searching" should appear and you should see occasional activity of the disc drive as the 
system searches through the file to find block #308. 


When this test is complete, the message “End of Disc File: Last Part of Disc Data in Buffer” 
should appear. If no errors have occurred, the Disc Drive and Disc Controller Board are writing 


and reading data correctly. 
NOTE 
lf this test is to be repeated, the data file must be deleted and the disc 


must be packed. Otherwise the HP 4951C will reject the disc as having 
the same file name or being full of data. 
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SECTION V 
ADJUSTMENTS 


5-1. INTRODUCTION 


This section describes the adjustments that are necessary to return the HP 4951C to its normal 
specifications after repairs have been made. Normally, adjustments are necessary only when repairs to 
associated circuitry have been made or if the instrument has gone out of adjustment. 


Adjustments are performed with the power applied to the instrument. 
Adjustments should be performed only by service-trained personnel who are 
aware of the hazards involved. Read the safety summary at the front of this 
manual before making any adjustments. 


To access the instrument’s internal circuits, follow the disassembly procedure outlined in Section VJ. For 
your protection and to avoid damage to the instrument, all listed warnings and cautions should be 
followed. Follow the correct procedure for handling static sensitive devices in Section VIII when working 
on exposed circults. 


8000 volts can be present in the HP 4951C circuitry even when the 
instrument is turned off. 


When adjustments are in the high voltage circuitry, tools used should be 
insulated or made of non-conductive materials. Safety glasses should be 
worn when replacing the CRT or working on the power supply 


5-2. RECOMMENDED EQUIPMENT 


HP 5328 Universal Counter 

HP 1740A Oscilloscope 

HP 5005A/B Signature Multimeter 
Hexagonal Plastic Core Adjustment Tool 
small Insulated Screwdriver 

CRT Adjustment Magnets 
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5-3. CRT ADJUSTMENTS 


There are six adjustments that are used to align the HP 4951C CRT to its original specifications. Figure 
5-1 shows the parts that are used for the CRT adjustments. 


R709 
Vert. 


R708 
Horiz. 


R506 
Intens. 


oF 
Horiz. W. Adj. 


Figure 5-1. CRT Adjustment Points 


To get to the display menu that is used for making CRT adjustments, perform the following procedure: 


Turn on the HP 4951C 
Press MORE 


Select <SELF TEST> 
Select <CRT TSTS> 
Select <TEST PTRN> 


The screen that should be displayed is pictured in figure 5-2. 
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sir 


Sr o8 Toh 
Boh. A PME 


Figure 5-2. CRT Adjustment Pattern 


NOTE 

Ail of the CRT Adjustments may have to be used in conjunction with each 

other to achieve the proper alignment on the display. 
Focus 
While observing the displayed test pattern adjust A1 R505 (Focus Adjustment) to achieve the maximum 
clarity of characters. 
Intensity 
With an insulated adjustment tool, adjust A1 R506 (Intensity Adjustment) so that the brightness level 
provides a clear distinction between the character types on the display. Look for a clear difference 
between the half bright and full bright levels. 
Vertical Height 
With an insulated adjustment tool turn A1 R709 (Vert. Height Adjustment) until the frame around the 
display is like that in figure 5-2. 
Display Centering 


Using figure 5-2, adjust A1 R708 (Vert Center Adjustment) so that the frame around the edge of the display 
is Centered with respect to the plastic mask of the front panel. 
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Horizontal Adjustments 


Adjust A1 L7 (Horizontal Width Adjustment) with a plastic core adjuster until the display is the desired 
width. 


Centering Adjustments 


The centering rings on the CRT Yoke should be rotated together until the desired horizontal balance is 
achieved. Each centering ring tab should be kept opposite of the other. This allows for a cancelling effect 
of magnetic forces that would adversely affect pin cushioning of the CRT. Loosen the CRT Yoke Clamp 
Screw and rotate the yoke assembly to obtain ‘squareness’ of the displayed pattern. 


Pincushioning 


‘Pincushioning’ is a process that is used to straighten the horizontal and vertical lines on the edges of the 
display. It should be used after the proportional adjustments have been made. Magnets of increasing 
strength are put on the CRT Yoke and rotated to obtain straight lines on the CRT. After the adjustments 
are correct, the magnets must be secured by using hot glue or other method of affixing the magnets so 
they won’t fall off the Yoke. 


5-4. DISC CONTROLLER BOARD ADJUSTMENTS 


The Disc Controller Board (A3) has several adjustments that may need to be adjusted in order to assure 
proper operation of the Disc Controller System. There are three adjustments that are used to bring the 
HP 4951C Disc Controller Board to its original specifications. Figure 5-3 shows the parts that are used to 
make the adjustments. 


C11 
VCO. 
Centr. 
Freq. 


R2 
RPW. WPW. 


Figure 5-3. Disc Controller Adjustment Points 
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In order to make the adjustments to the Disc Controller board, it must be put into a calibration mode. This 
can be done by executing the following keystrokes. With the HP 4951C in the Top Level Display Menu, 


press: 


<MORE> 

Select <SELF TEST> 
Select <DISC TESTS> 
Select <DISC CAL> 


Completing this sequence puts the HP 4951C into the Disc Controller Calibration Mode. This is indicated 
by the message that is displayed. The instrument must be in the Calibration Mode during all of the disc 


adjustment procedures. 


VCO Center Frequency 


Using an HP 5328A/B Universal Counter, monitor TP5 on the A3 board. Use a high impedance scope 
probe to avoid loading the signal. Adjust A3C11 to obtain a frequency measurement of 500 Khz +/- 5 Khz 
(495 Khz to 505 Khz). Be sure to remove the adjustment tool from C11 and recheck the measurement as 
the adjustment tool affects the measurement. An HP 5005A/B Signature Multimeter may be used as a 


second reference for this frequency measurement. 


The waveform shown in Figure 5-4 is a representation of the desired waveform using an oscilloscope. 
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Figure 5-4. VCO Center Waveform 
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Read Pulse Width 


Using an HP 5328A/B Universal Counter, monitor TP3 on the A3 board. The Universal Counter should be 
configured to measure the time interval between channel A, + slope trigger and channel B, - siope trigger. 
Manual triggering should be used as opposed to preset triggering. Adjust A38R2 (RPW) to obtain a 


measurement of 250 nsec +/- 12.5 nsec (237.50 nsec to 262.50 nsec). 


The waveform shown in Figure 5-5 is a representation of the desired waveform using an oscilloscope. 
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Figure 5-5. Read Pulse Width Waveform 


Write Pulse Width 


Using an HP 5328A/B Universal Counter, monitor TPS on the A3 board. The Universal Counter should be 
configured to measure the time interval between channel A, + slope trigger and channel B, - slope trigger. 
Manual triggering should be used as opposed to preset triggering. Adjust A3R3 (WPW) to obtain a 
measurement of 125 nsec +/- 6.25 nsec (118.75 nsec to 131.25 nsec). 


The waveform shown in Figure 5-6 is a representation of the desired waveform using an oscilloscope. 
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Figure 5-6. Write Pulse Width Waveform 
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SECTION VI 
REPLACEABLE PARTS 


6-1. INTRODUCTION 


This section contains information for ordering parts and assembly removal procedures. The figures in this 
section are used to identify the mechanical and hardware parts you need. Component locators in Section 
Vill can be used to identify a part on a PC board. After finding the part in one of the figures, look up the 
reference designator in the parts list for ordering information. 


6-2. REPLACEABLE PARTS LISTS 


The replaceable parts lists are located in the tables at the end of this section. Parts are listed in order by 
the board number and the reference designation. Information is given for the Description, Quantity, and 
HP Part Number. Mechanical parts for the front and rear pane! assemblies are listed under their respective 


photographs. 


6-3. ORDERING INFORMATION 
To order a part that is listed in this manual, quote the HP Part Number, indicate the quantity needed, and 


send the order to the nearest Hewlett-Packard office. When ordering a part not listed include the 
instrument model number, serial number, physical, and functional description of the part. 


6-4. DISASSEMBLY / ASSEMBLY PROCEDURES 


CAUTION 


Whenever internal circuits of the HP 4951 are accessed, procedures for 
handling static sensitive devices must be observed. For correct handling see 
paragraph 8-5. 


8000 volts can be present even when the HP 4951C is turned off. Opening 
the HP 4951 case exposes high voltage circuits. Disconnect the instrument 
from all voltage sources before opening the HP 4951C case. 
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Recommended Equipment 


#1 Posidrive Screwdriver 
#2 Posidrive Screwdriver 
Needle Nose Pliers 

Static Safe Work Area 
1/2" Nut Driver 


A. Remove Top Cover - 


Open the soft pouch and remove the right front 
screw. 


Lay the instrument upside down on a clean surface. 
Remove the four screws that secure the feet and the 
case halves. 


Hold the halves of the case together and turn the 
instrument right side up. Carefully pull the case top 
up and off. Rernove the handle. 


B. Remove the Floppy Disc & Disc Controller Board 


Remove the external video wire that is connected 
from the main board (A1E609) to the rear panel. 


Disconnect A3J2, the cable between the disc and the 
controller board. Disconnect AS3J1, the cable 
between the controller board and the memory board. 


Remove the 4 screws that hold the controller board 
and lift the board out of the instrument. 


Remove the 2 screws that secure the disc to the 
front panel and the 1 screw that fastens to the 
standoff on the main board and lift the disc out of 
the instrument. 


Model 4951C 


Model 4951C 


C. Remove the Memory Board 


Disconnect A2J1, the cable between the memory 
board and the main board. Remove A2J2, the 
remote/printer cable that goes to the rear panel. 


Remove the 2 screws and 2 spacers that secure the 


memory board. Lift the memory board out of the 
instrument. 


D. CRT and Front Panel Removal 


Replaceable Parts 


Wear safety glasses when handling the CRT 


Be sure the HP 4951C is turned off and unplugged from any power source 
before attempting any work on the CRT or surrounding area. High voltages 


exist in this area of the instrument. 


To discharge the CRT to ground, slide a screwdriver 
with an insulated handle under the PA cable cover 
and touch the metal part of the screwdriver to one of 
the metal screws on the CRT or another metal 
surface which is ground. Be careful not to touch the 
bracket around the Disc Controller Assembly. Use 
needle nose pliers to squeeze together the two leads 
in the PA cable and remove the prongs from the 
CRT. 


Remove the two cables from the yoke and the base 
of the CRT to the main board(J3 & J4). Remove the 
front panel keyboard cable AiJ6 from the main 
board by sliding the fastener to the right on A1J6. 


Slide the CRT and front panel assembly up and out 
of the lower case. Close the keyboard and set the 
front panel on a clean dry surface. 


Remove the 4 lock nuts that hold the CRT to the 
front panel. Lift the CRT off the front panel. 
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E. Rear Panel Removal 


Disconnect the cable A1J2 and the 2 jumpers, E208 
and J5, that connect from the rear panel to the main 
board. 


Lift the rear panel out of the case and remove the 
screw that connects the ground lug from the rear 
panel to the main board. 


F. Main Board Removal 


Remove the three plastic stand-offs and lift the main 
board up and out of the lower case. 


To reassemble the HP 4951C, follow the preceeding procedure in reverse order. Note the following 
assembly procedures when reassembling the HP 4951C. Be sure that all parts and hardware are put back 
together properly. 


A. The wires from the line module must be dressed in a certain way to keep them from rubbing with 
other components in the instrument. Failure to dress these wires properly could result in a safety 
problem. The wires should be bent back towards the rear panel so that they do not touch any of the 
PC boards. See the proper way to dress these wires in Figure 6-1. 


Figure 6-1. Line Module Wire Dressing 
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B. Be sure the keyboard cable connector is securely fastened to the A1 Main Board. You should be 
aware that the connector can be "locked" without being seated properly on the board. A visual check 
of the wire locks should be made anytime this connector has been removed. You should be able to 
see the wire locks on both sides of the connector on the bottom of the PC board. After the keyboard 
cable has been reconnected, you shoula run the keyboard verification test again. 


C. Be sure the proper hardware is used when reassembling the disc drive. The three screws (2360-0476) 
used to attach the mounting bracket to the disc drive are metric. When replacing the Disc Controller 
Cable, be sure that all parts are keyed correctly. The #1 pin on both the Disc Controller Board and 
the Disc Controller Assembly should match with the #1 pins on the cable. 


D. There are three different screws that hold the case halves together. With the instrument turned upside 
down, the shortest screw (2510-0063) goes in the front left hole, the longest screw (2510-0324) goes in 
the right front hole, and the two medium screws (2510-0296) go in the two holes in the back of the 
instrument. 


Figure 6-2. Disc Drive Assembly 
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CATH 
CCW 

CD PL 
CER 
CERMET 
CKTS 
CFLM 
CLK 

CLR 
CMOS 


COM 
COML 
COMP 
COMPL 
COND 
CONN 
CONT 
CPRSN 
CTL 


CW 


= deposited carbon 


Table 6-1. Reference Designations and Abbreviations 


REFERENCE DESIGNATIONS 


assembly 

fan; motor 

battery 

capacitor 

diode; diode thyristor; 
varactor 

delay line 
annunciator; lamp; LED 
misc electrical part 
fuse 

filter 

hardware 


amperes 
alternating Current 
address 

adjust, adjustment 
alurninum 

as required 

algorithmic state machine 
assembly 


base 

binary coded decimal 
beryllium copper 
binary 

black 

blue 

band pass 

brown 

brass 

British thermal unit 


collector 

cathode 
counterclockwise 
cadmium plate 
ceramic 

ceramic met flm 
circuits 

carbon film 

clock 

clear 

complementary metal 
oxide semiconductor logic 
common 


commercial HP 
composition HR 
complete HZ 
conductor 
connector IC 
contact ID 
compression IF 
complementary- IN. 
transistor logic INCAND 
clockwise INCL 
INSUL 
diameter INT 


direct current INTL 


electrical connector 
(stationary portion); jack 
coil; inductor 

misc. mechanical part 
electrical connector 
(movable portion); plug 


transistor; SCR; 
triode thyristor 
resistor 
thermistor 
switch; jumper 
= transformer 


diameter 

dual in-line package 
double-pole, double-throw 
double-pole, single-throw 
drive 

driver 

display 

diode-transistor logic 


emitter 
emitter-coupled logic 
electrolytic 
encapsulated 
external 

extractor 


female, farads 
flip-flop 

film 

front 

fixed 


giga (109) 
germanium 


glass 

ground(ed} 
Genera! Purpose 
gray 

green 


henries 

hardware 

hexagon, hexagonal, six 
high pass 

hour(s) 

Hertz 


integrated circuit 
inside diameter 
intermediate frequency 
inch, inches 
incandescent 
include(s} 

insulation, insulated 
internal 

internal 


MET FLM 
MET OX. 
MHZ 
MFR 
MINTR 
MISC 
MOM 
MOs 
MSB 
MTCHD 
MTG 
MTLC 


NPN 
NPO 


NRFR 


NS 


NSR 
NYL 


OBD 
OD 
ORN 


If 
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terminal board 
test point 
integrated circuit; 
microcircuit 
electron tube; glow lamp 
voltage regulator; 
breakdown diode 
cable 

socket 

crystal unit (piezo- 
electric or quartz) 


kilo (103), kilohm 


light emitting diode 
left 

long 

lefthand 
lockwasher 

low pass 

low power Schottky 
least significant bit 


milli (10-3), male, 
mega (106), megohm 
metal film 

metal oxide 
megahertz 
manufacturer 
miniature 
miscellaneous 
momentary 

metal oxide semiconductor 
most significant bit 
matched 

mounting 

metallic 


nano (10-9) 

normally closed, no 
connection 

neon 

number 

normally open 

No Polarity 
negative-positive-negative 
negative-positive zero (zero 
temperature coefficient) 
not recommended for 
field replacement 
normally shorting, 
nanosecond 

not separately replaceable 
nylon 


order by description 
outside diameter 
orange 


Model 4951C 


P 

PC 
PCA 
PF 
PIV 
PK 
PNL 
PNP 
PP 
PPM 
POLYC 
POLYE 
POLYSTY 
PORC 
POSN 
POZI 
PRV 
PWV 
P/O 


Replaceable Parts 


Table 6-1. Reference Designations and Abbreviations (cont) 


ABBREVIATIONS 


pico {10-1 2) 

printed circuit 
printed-circult assembly 
picofarad 

Peak Inverse Voltage 
peak 

panel 


positive-negative-positive 


peak-to-peak 

Parts per million 
polycarbonate 
polyethylene 
polystyrene 
porcelain 

position(s) 

pozidrive 

peak reverse voltage 
peak working voltage 
part of 


ring 

random access memory 
read only memory 
rectifier 

radio frequency 

right hand 
root-mean-square 
round 

right hand 
resistor-transistor logic 
retainer 

rotary 


RVT 


rivet 
reverse working voltage 


second 
slow blow 


silicon controlled rectifier 


selenium 

single 

silicon 

shank 

single in-line package 
socket 

solder 

spacing 


single-pole, double-throw 
single-pole, single-throw 


stainless-steel 
steel 
size 


tip 

tantalum 
telephone 

Temp. Compensated, 
temp. coefficient 
thickness 
titanium 

toggle 

thread 

thick 

tolerance 
trimmer 
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TRN 
TTL 
TYP 


turn 
transistor-transistor logic 
typical 


micro {10-6} 
microfarad 
microseconds 


volt(s} 

variable 

voltage controlled 

oscillator 

direct current working volts 
violet 

no polarity voltage 


watts 

weight 

wirewound 

white 

wiper 

working inverse voltage 
washer 


times, multiple 
yellow 
zener 


phi, phase 


Replaceable Parts Model 4951C 


MP15 


Figure 6-3. Case and Covers Assembly Exploded View 
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Model 4951C 


A4 


Figure 6-6. Front Panel Assembly Exploded View 


Figure 6-5. Internal Assembly Exploded View 


Figure 6-4. Rear Panel Assembly Exploded View 


Model 49510 


Replaceable Parts 
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Figure 6-7. Keyboard Exploded View 
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Model 49510 


Table 6-2. 


Manufacturer Name 


RIFA 

FUJI KOHKI LTD 

SONY CORP 

HITACHI AMEPICA LTD 

SCHAFFNER AG 

ANY SATISFACTORY SUPPLIER 
ALLEN-BRADLEY CO INC 

TEXAS INSTRUMENTS INC 
MICROWAVE DEVELOPMENT LABS INC 
PULSE ENGINEERING INC 

K D I PYROFILM CORP 

MOTOROLA INC SEMI-COND PROD 
LYN-TRON INC 

MILTON ROSS CO 

FAIRCHILD CORP 

FIDELITY CHEMICAL PRODUCTS CO 
GE CO MINIATURE LAMP PROD DEPT 
VARO SEMICONDUCTOR INC 

CTS CORP BERNE DIV 

AMETEK INC RODAN DIV 

CORNING ELECTRONICS 

SILICONIX INC 

GE CO ELEK CAP & BAT PROD DEPT 
MEPCO/CENTRALAB INC 

DUPONT CONNECTOR SYSTEMS 
CORNING ELECTRONICS 

NW PHILIPS ELCOMA DEPT 
NATIONAL SEMICONDUCTOR CORP 
HEWLETT-PACKARD CO CORPORATE HQ 
MOTOROLA INC 

HARRIS CORP 

INTEL CORP 

CENTRE ENGINEERING INC 

WESTERN DIGITAL CORP 

SANTEC 

SPRAGUE ELECTRIC CO 

COOPER INDUSTRIES/BUSSMANN 
ERIE TECHNOLOGICAL PRODUCTS INC 
BECKMAN INDUSTRIAL CORP 

MINOR RUBBER CO INC 

ELECTRONIC DEVICES INC 

INTL RECTIFIER CORP 

UNTTRODE CORP 

DALE ELECTRONICS INC 


Manufacturer’s Code List 


Address 


BROMMA 


TOKYO 
SUNNYVALE 
LUTERBACH 


EL PASO 
DALLAS 
NEEDHAM HTS 
SAN BIEGO 
WHIPPANY 
PHOENIX 
BURBANK 
SOUTHH #4 TON 
MOUNTAIN VIEW 
NEWARK 
CLEVELAND 
GARLAND 

BERNE 

ANAHEIM 
RALEIGH 

SANTA CLARA 
GAINSVILLE 
WEST PALM BEACH 
CAMP HILL 
SANTA CLARA 
EINDHOVEN 
SANTA CLARA 
PALO ALTO 
FRANKLIN PARK 
MELBOURNE 
SANTA CLARA 
STATE COLLEGE 
NEWPORT BEACH 
NEW ALBANY 
NORTH ADAMS 
ECLISVILLE 
ERIE 
FULLERTON 
BLOOMFIELD 
YONKERS 

EL SEGUNGO 
LEXINGTON 

EL PASO 
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Replaceable Parts 


Zip Code 


141 
94085 


79935 
75260 
02194 
92111 
07981 
85008 
91505 
18966 
94042 
07114 
44112 
75046 
46711 
92806 
27604 
95054 
32601 
33407 
17014 
95050 
02876 
95052 
94304 
60131 
3290 1 
95054 
16801 
92626 
47150 
01247 
63021 
16512 
92632 
07003 
10710 
90245 
02173 
79936 


Replaceable Parts Model 4951C 


Table 6-3. Replaceable Parts 


C aa Mfr 


Reference HP Part 


Designation Number Mfr Part Number 


¢ 


Al OAs! BOvG! MAIN BOARD ASSEMBLY eeagg | 04951-60701 
Alc 0180-3377 CAPACITOR-FXD 47UF+~20% SOWDC AL Lede | GitS- F277 
AIC2 0160-5863 CAPACITOR-FXD 330PF +-1% tO0VDC CER 16299 | CACNZ00G331F 16048 
A1C3 0160-4567 CAPACITOR-FXD 3900PF +-1% 100VDC CER 23480 | 0160-4567 
A1C4 0160-3879 CAPACITOR-FXD .01UF +-20% 100VDC CER "8480 | 0160-387 
AICS 0160-3879 CAPACITOR-FXD .O1UF +-20% :f0VNC CEP 294280 | 0160-3879 
AICS 0160-6684 CAPACITOR-FXD .1SUF +-10% 250val ¥ Sj Co633 | PME 271 Mm 61S 
AIC? 0160-4810 CAPACITOR-FXD 320PF +-5% 100VDC CER 2e460 | 5160-4810 
A1C8 0160-0576 CAPACITOR-FXD .1UF + 2U% SUVDC CER 28480 | 0160-0576 
AICS 0160-3508 CAPACITOR-FXD 1UF +80-26% SOVDC CER 28480 | 0160-3508 
A1C10 0160-3878 CAPACITOR-FXD 1000PF +-20% 100VDC CER 72460 | 0160-3878 
w1C14 0160-5298 CAPACITOR-FXD .01UF +-20% 100VDC CFF &48 0160-5298 
A1C1S 0160-298 CAPACITOR-FXD .01UF +-20% 100VDC Cer 23480 | 0160-5298 
A1C16 0160-5298 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 | 0160-5298 
A1C17 0160-5298 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 | 0160-5298 
A1C18 0160-5298 CAPACITOR-FXD .01UF +-20% 100¥DC CER 28480 | 0160-5298 
A1C19 0160-5298 CAPACITOR-FXD .O01UF +-20% 1N0VDC CER 28480 | 0160-5298 
A1C20 0160-5332 CAPACITOR-FXD .1UF +-70% SUVDC CER 28480 | 0165 6332 
A1C21 0160-4810 CAPACITOR-FXD 330PF +-% ,GOVDC CER zeaso | 0160-4810 
A1C22 0160-4048 CAPACITOR-FXD .022UF +-26% 250VAC(RIMS) C0633 | PME 271 M $22 
A1C23 0160-4811 CAPACITOR-FXD 270PF +-S% 100VOC CER 2ea80 | 0160-4811 
A1C24 0160-0576 CAPACITOR-FXD .1UF +-20% SOVDC CER 28420 | 0160-0576 
A1C2S 0160-3879 CAPACITOR-FXD .O1UF +-20% 100VDC CER 22480 | 0160-3873 
AIC26 0160-4807 CAPACITOR-FXD 33PF +-5% 100VDC CER 0+-30 | 28480 | 0160-4807 
A1C27 0160-4807 CAPACITOR-FXD 33PF +-5% 100VDC CER 0+-30 | 28480 | 0160-4807 
A1C28 0180-3641 CAPACITOR-FXD 1000UF+-20% 10VDC AL 2e4an | 0190-3641 
A1C29 0160-3879 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28420 | 0160-3878 
A1C30 0160-5298 CAPACITOR-FXD .O1UF +-26% 100VDC CER 22480 | 0160-5298 
A1C31 0180-3814 CAPACITOR-FXD 1SQUF+-20% 400VDC AL 22430 | 6180-3614 
A1C32 0160-4810 CAPACITOR-FXD 330PF +-S% 100VDC CER zeaeu | 0160-4810 
A1C33 0180-3643 CAPACITOR-FXD 470UF+-20% 25VDC AL 2e420 | 0180-3643 
A1C34 0180-3858 CAPACITOR-FXD 470UF+-20% 35VDC AL 2g480 | 0180-4858 
A1C35 0160-3879 CAPACITOR-FXD .01UF +-20% 100VDC CER zedz0 | 0160-2878 
A1C36 0160-3879 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 | 0160-3879 
A1C37 0180-3643 CAPACITOR-FXD 470UF+-20% 25VDC AL 28480 | 0180-3643 
A1C38 0160-3508 ' CAPACITOR-FXD 1UF +80-20% SOVDC CER 28480 | 0160-32508 
AiC39 0160-3879 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 | 0160-3879 
A1C40 0160-4808 CAPACITOR-FXD 470PF +-5% 100VDC CER 28480 | 0160-4808 
AICaI 0160-0576 CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 } 0160-0576 
A1C42 0160-5298 CAPACITOR-FXD .O1UF +-20% 100VOC CER 28480 | 0160-5298 
A1C43 0180-0491 CAPACITOR-FXD 10UF+-20% 25¥YDC TA 28480 0-0491 
A1c44 0160-4807 CAPACITOR-FXD 33PF +-5% 100VDC CER 0+-30 | 28480 | 0160-4807 
AIC AS 0160-5332 CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 | 0160-5332 
A1C46 0160-5298 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 | 0160-5298 
A1C4? 0160-5332 CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 | 0160-5332 
A1C48 0160-5298 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 | 0160-5298 
A1cas 0160-0996 CAPACITOR-FXD .01UF +-20% 2KVOC CER 72982 | 8z8-012-Z5U0-103M 
A1CSO 0160-3879 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 | 0160-3873 
A1CS1 0160-3879 CAPACITOR-FXD .01UF +-20% 100VOC CER 28480 | 0160-3878 
A1C52 0160-4953 CAPACITOR-FXD .027UF +-9% SOVDC CER 29480 | 0160-4953 
A1CS3 0160-4370 CAPACITOR-FXD 1000PF +-9% 200VDC CER 51642 | 200-200-NPO-102I 
AlCcS4 0160-5332 CAPACITOR-FXD .1UF +-20% SOVDC CER 25480 | 0160-5332 
A1CSS 0160-4788 CAPACITOR-FXD 18PF +-5% 100VDC CER 0+-30 | 28480 | 0160-4788 
A1CS6 0160-0576 CAPACITOR-FXD .1UF +-20% SOVDC CER 23480 | 0160-0576 
AICS? 0180-3859 CAPACITOR-FXD 1000UF+-20% 3SVDC AL 28480 | 0180-3859 
AILS 0160-4663 CAPACITOR-FXD 2.2UF +80-20% 100VDC CER 26480 | 0160-4663 
A1CS9 1160-4663 CAPACITOR-FXD 2.2UF +80-20% 100VDC CER 284e0 | 0160-4663 
A1C60 0180-3377 CAPACITOR-FXD 47UF+-20% SOVOC AL 0180-3377 
AIcet 0160-5304 CAPACITOR-FXD 8.2PF +-10% 200VOC CER 0160-5504 
AICG2 0160-4807 CAPACITOR-FXD 33PF +-5% 100VDC CER 0+-30 0160-4807 
A1C63 0160-4807 CAPACITOR-FXD 33PF +-5% 100VDC CER 0+-30 0160-4207 
A1C64 0160-3879 CAPACITOR-FXD .O1UF +-22% ‘JuvDC CER 0150-4¥74 
A1C6S 60 3071 CAPACITOR-FXD 10UF +-10% !A0VDC 17UB1 GSK 
A1C&6 0i6u 4953 CAPACITOR-FXD .027UF +-5% SO0VDC CER 0180-4953 
A1C67 0160-4579 CAPACTT™9R-FXD .1UF +-5% 160VDC MET-POLYC 3160-4579 
A1C68 0160-5332 CAFA  -R-FXD .1UF +-20% SOVDC CER 010-5332 
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Model 4951C Replaceable Parts 


Table 6-3. Replaceable Parts (cont) 


Reference 
Designation 


HP Part |C Sons Mfr 
Qty Description Code Mfr Part Number 


Number |D 


or 


A1CEY9 0160-5332 CAPAC ITOR-FXD .1UF +-20% SOVOC CER <24u0 0160-332 
41070 0160-5298 LAFALITOR-FXD .O1UF +-20% 10UVDC CER «3450 0160-5298 
A1C7t 0160 -$332 CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 VI160=S332 
AIC 72 0160-3879 CAPACITOR-FXD .O1UF +-20% 100VUC CER 28480 6160-3879 
A1C73 2160-9298 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 0160-5298 


CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 0160-5238 


AlC74 0160-5298 


AlC?S 0160-5298 CAPACITOR-FXD .O1UF +-20% 100V0C CER 28480 0160-5298 
A1C76 0160-0128 CAPACITOR-FXD: 2.2UF +-20% SOGVDC CER 28480 0160-0128 
A1C?7? 0160-4663 CAPACITOR-FXD 2.2UF +80-20% 100VDC CER 28480 0160 - 4663 
AIC 78 0160-5298 CAPACITOR-FXD .O1UF +-20% 100VDC CER 25480 0160-5298 


CAPACITOR-FXD S6PF +-5% 100VDC CER 0+-30 28480 0160-4804 


AIC79 0160-4804 


A1C80 0170-0040 CAPACITOR-FXD .047UF +-10% 200VDC POLYE $6289 292P 47392 
AiC81 0160-59298 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 0160-5238 
A1C82 0160-4230 CAPACITOR-FXD .O1UF +80-20% 1KVDC CER 28480 0160-4230 


A1C83 0180-0291 CAPACITOR-FXD 1UF+-10% 35VDC TA 562389 1S0D105X903SA2 


A1C84 0160-3298 CAPACITOR-FXD .O1UF +-20% i100VDC CER 28480 0160-5298 
A1C85 O160:=S3SZ CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160" S332 
A1C86 | 0160-4808 CAPACITOR-FXD 470PF +-5% 100VDC CER 28480 0160-4808 
AiC8? 0160-4804 CAPACITOR-FXD S6PF +-5% 100VDC CER 0+-30 28480 0160-4804 


A41C88 0160-5298 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 0160-5298 


A1C89 0160-4230 CAPACITOR-FXD .O1UF +80-20% 1KVDC CER 28430 0160-4230 
A1C90 0160-4230 CAPACITOR-FXD .O01UF +80-20% 1KVDC CER 28420 0160-4230 
A1C91 0160-3879 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 0160-3879 
A1C92 0160-5248 CAPACITOR-FXD .O1UF +-20% 1060VDC CER 28480 0160-5298 


A1C93 0160-5298 CAPACITOR-FXD .01UF +-20% 100VDC CER 28430 0160-5298 


A1C94 0160-5298 CAPACITOR-FXD .O1UF +-20% 100VDC CER 28480 0160-5298 


AICRI 1902-1344 DIODE-ZNR 4.2V 2% DO-35 PD=.25u 28430 1902-1344 
A1CR2 1902-0202 DIODE-ZNR 1SV S% PD=1W IR=SUA 28430 1902-0202 

A1CR3 1901-1080 DIODE-SCHOTTKY 20V 14 04743 1NS817(RELAXED) 
A1CR4 POTTS DIODE-PWUR-S 45V 7.S5A TO-220AC 04713 MBR?745 


AICRS 1901-0871 DIODE-PUWR RECT 150V 2.5A 25NS 28480 1901-0871 


ACRE 1902-3063 DIODE-ZNR 3.92V 2% DO-35 PD=. 4 28480 1902-3063 
A1CR? 1902-3105 DIODE-ZNR $.62V 2% DO-35 PD=.4u 28480 1902-3105 
AICR8 1902-3191 DIODE-ZNR 13V 2% DO-3S PO=.4W TC=+.06% 28480 19U2-3191 
A1CR9 1902-0244 DIODE-ZNR 30¥ S% PD=tWU IR=SUA 28480 1902-0244 


AICRIO 1901-1080 DIODE-SCHOTTKY 20V 1A 04713 1NS817( RELAXED) 


AICRI1 1901-1164 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH9838 
AICRI2 1901-1223 DIODE-HV RECT 600V 1.64 100NS 29403 BYV36C 
AICR13 1901-0919 VOLTAGE SUPPRESSOR VRM=28 7V 28480 1901-0919 
A1CR14 1901-0871 DIODE-PWR RECT 150V 2.S5A 25NS 28480 1901-0871 


AICRIS 1901-4141 DIODE-SWITCHING 200V 2A 25NS 25403 BYV27-200 


AICR16 1901-1080 DIODE-SCHOTTKY 20V 14 04713 1NS817( RELAXED} 
AICRI? 1S02-S169 DIODE-ZNR 10.7V 2% DO-35 PD=. 4u 28480 1902-3169 
A1CR18 1901-0896 DIODE-PWR RECT 600V 1A 250NS5 83701 RCE60 

AICRI9 1901-0845 DIODE-HV RECT 2KV SUMA 250NS 18546 VG-2X 


A1CR20 1901-1173 DIODE-PUR-S 45V 7.58 TO-220AC 04713 MBR?745 


AICR21 1902-0080 DIODE-ZNR 14.7V¥ 2% DO-14 PD=.4W TC=+.08% 28480 1902-0080 
AICR22 1901-1179 DIODE-SCHOTTKY 40V 14 28480 1901-11793 
A1CR23 1901-1105 DIODE-HVY RECT 1KV SOMA 1B546 VB10X 

A1CR24 1902-3323 DIODE-ZNR 42.2V 9% DO-35 PD=.4W TC=+.08% 28480 1902-3323 


A1CR25 1901-1105 DIODE-HV RECT 1KV¥ SOMA 1B946 V810X 


A1CR2? 1901-1164 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH9838 
AICR28 1901-0692 DIODE-PWR RECT 200V 3A 200NS 04713 MRSS2 

AICR29 2140-0013 LAMP-GLOW SAB-A 70/S7VDC 300UA T-2-BULB 08806 SAB-A(NE-23A) 
AICR30 1901-1164 DIODE-SWITCHING 80V 2C0MA 2NS DO-35 07263 FDH9838 


A1CR31 1901-1164 DIODE-SWITCHING 80V 200MA& 2NS DO-35 07263 FDH9838 


AICR32 1901-0518 DIODE-SM SIG SCHOTTKY 28430 1901-0518 
A1CR33 1902-0949 DIODE-ZNR 4.3V 5% DO-35 PD=.4W TC=+.01% 28480 1902-0949 
AICR34 1901-1164 DICDE-SWITCHING 80V¥ 200MA 2NS DO-35 07263 FDH9338 

A1CR35 1901-0518 DIODE-SM SIG SCHOTTKY 28480 1901-0518 


A1CR36 1902-3092 DIODE-ZNR 4.99V 2% DO-35 PD=.4w 28480 1902-3092 


DIODE-ARRAY SOV 400A 07263 FSA3157P 
DIODE-ARRAY SOV 400hA 07263 FSA3157P 


1906-0074 
1906-0074 


AICR810 
A1CR811 
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Replaceable Parts 


Table 6-3. Replaceable Parts (cont) 


a a 


Reference HP Part le ease Mfr 
; t Description Mfr Part Number 

Designation Number Qty P Code 
AlEZOS 1251-8360 5 25 CONNECTOR-SGL CONT PIN .025-IN-BSC-S2 SOQ 28480 1251-8360 
ALESO? 1291-8260 ¢, CONNECTOR-SGL CONT PIN .0ZS-IN-BSC-52Z SQ 28480 1251-8360 
A1lE307? 258-0209 g 12 JUMNPER-REMOQVABLE 2 POSITION; .200 IN 28480 1258-0209 
A1E308 12751-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 12751-8360 
A1E208 1258-0208 9 JUMPER-REMOVABLE Z POSITION; .200 IN 28480 1258-0209 
A1E309 1251-8260 S CONNECTOR-SGL CONT PIN .02S-IN-BSC-S2 SG 28480 1251-8360 
A1E30S 12958-0209 q JUMPLR-REMOVABLE 2 POSITION; .200 IN 28480 1258-0209 
A1IES14 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSS-S2 SO 28480 1251-8360 
A1ES14 1258-0209 ) JUMPER-REMOVABLE 2 POSITION; .20¢ IN 28480 1258-0209 
A1E404 1251-8260 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-S2 SQ 28480 1251-8360 
A1E404 1258-0209 9 JUMPER-REMOVABLE 2 POSITION; .200 IN 28480 1258-0209 
ATE40N6 1251-&360 5 CONNECTOR-SGL CONT PIN .025-IN-@8SC-SZ SQ 28480 1251-8350 
A1E406 1258-0209 g JUMPER-REMOVABLE 2 POSITION; .200 IN 26480 1258-0209 
&1E407 4251-8360 5 CONNECTOR-SGL CONT PIN .02S5-IN-BSC-SZ SQ 28480 1251-8360 
A1E40? 1258-0209 9 JUMPER-REMOVABLE 2 POSITION; .200 IN 28480 1258-0209 
AIE408 1251-8360 5 CONNECTOR-SGL CONT PIN .02S-IN-B8SC-S2 SQ 28480 1251-8360 
A1E408 1258-0209 9 JUMPER-REMOVABLE 2 POSITION; .200 IN 28480 1258-0203 
&1E409 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-S2 SG 28480 1251-8360 
AIE4Q9 1258-0209 9 JUMPER-REMOVABLE 2 POSITION: .200 IN 28480 1258-0209 
A1E410 1251-8360 5 CUNNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360 
A1E410 1258-0209 9 JUMPER-REMOVABLE 2 POSITION; .200 IN 28480 1258-0209 
A1E606 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-S2 SQ 28480 1251-8360 
AlE6O6 1258-0209 S JUMPER-REMOVABLE 2 POSITION; .200 IN 28480 1258-02093 
A1E609 1251-8360 = CONNECTOR-SGL CONT PIN .02S5-IN-BSC-S2 SQ 23480 1251-8360 
H1E707 1251-8360 S CONNECTOR-SGL CONT PIN .02S5-IN-BSC-SZ SQ 28480 1251-8360 
AIE?7O? 1258-0209 9 JUMPER-REMOVABLE 2 POSITION; .200 IN 22480 1258-0209 
A1E810 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-S2 SQ 28480 1251-8360 
A1E810 1258-021? 9 f JUMPER 8 GOLD PLTD PHOSPHOR BRONZE 28480 1258-0217? 
A1E815 1251-8360 CONNECTOR-SGL CONT PIN .025-IN-BSC-S2Z SQ 28480 1251-8360 
A1E815 1258-0209 JUMPER-REMOVABLE 2 POSITION; .200 IN 28480 1258-0209 
A1ly1 1251-5595 | POLARIZING KEY-POST CONN 28480 1251-5595 
41J1 1251-882? 1 CONN-POST TYPE .100-PIN-SPCG 60-CONT 28480 1251-8827 
A1lJ2 1251-8828 1 CONN-POST TYPE .100-PIN-SPCG 40-CONT 28480 1251-8828 
AlJ3 1251-3825 1 CONNECTOR S-PIN M POST TYPE 28480 1251-3825 
&41J4 1251-3751 1 CONNECTOR 8-PIN M POST TYPE 28480 1251-3751 
A1IS 1281-4246 1 CONNECTOR 3-PIN M POST TYPE 28480 1251-4246 
A1K208 0490-1320 | RELAY 44 SYDC-COIL 4A 250VAC 28480 0490-1320 
AtL1 9140-1209 1 INDUCTOR-FIXED LOC(PINS 1-2): 4 MH MIN 01961 PE 64590 
AiL2 9140-1188 1 INDUCTOR-FIXED L: 70 UH (TYP); L(NO D.C.) 01961 92104kK 
A1L3 9140-1192 2 INDUCTOR - 330 UH t AMP 28480 9140-1192 
A1L4 9140-1192 INDUCTOR - 330 UH t AMP 28480 9140-1192 
AILS 9100-1788 1 CORE-FERRITE CHOKE -WIDEBAND; IMP: >680 28480 9100-1788 
A1LE 9140-1069 ] INDUCTOR-FIXED L(TYP):28 UH; L(NO D.C.) 01961 92100 
AIL? 4140-040? 1 COIL-VAR 1O0UH-40UH PC-MTG 28480 9140-040? 
A1L8 9140-0319 1 INDUCTOR- FIXED LINEARITY; DEFL CURRENT 28480 9140-0319 
AILSSI6 9164-0235 } AUDIO TRANSDUCER PIEZO CERAMIC TYPE; 50V 28480 9164-0235 
A1LUG1 0590-1054 | THREASFD INSERT-NUT 6-32 .065-IN-LG SST 28480 0590-1054 
A1Q101 1853-0459 2 ikeNsISTOR PNP SIT PD=625MW FT=200MHZ 28480 1853-0453 
&44Q102 1855-0082 1 TRANSTSTGR J-FET P-CHAN D-MODE SI 28480 1855-0082 
A1Q103 1854-1028 5 TT ANSTS .uR NPN SI 70-82 PD=350Ml 04713 2N3904 
A1Q105 1826-0282 1 IC V KRGLTR TO-32 04713 MC 79L12ACP 
A1Q106 1855-0509 4 TRANS IE TGR MOSFET P-CHAN E-MODE TO-220 9M011 IRF 9520 
A1Q10? 1855-0503 TRANSISTOR MOSFET P-CHAN E-MODE TO-220 oMmo1 4 IRF 9520 
A1Q108 1854-1028 IC V RGLTR-V-REF-ADJ 3/30V¥ TO-92 PKG 284ku 1826-0643 
410109 1855-0525 1 TEANSISTOR MOSFET N-CHAN E-MODE SI 17856 VNO300M 
410204 1855-0679 1 TRANSISTOR MOSFET N-CHAN E-MODE TO-220 25403 BUZS0A 
&1Q205 1854-1028 TRANSISTOR NPN SI 70-92 PD=350MUW 04713 2N3904 
4&1Q206 1884-0293 1 THYRISTOR-SCR 04713 MNCR69-2 
A1Q207 1863-0458 TRANSISTOR PNP SI PD=62SMU FT ahi eH? 28480 4853-0459 
AtO397 1954-1028 TRANSISTOR NPN SI 10-92 PD=350M: 04713 2N3904 
A1Q405 1855-0509 TRANS TSTOR MOSFET P-CHAN E-MODE [0-220 SMO 1 4 IRF 9520 
410406 1855-0509 TRANSISTOR MOSFET P-CIHAN E-MODE TO0-220 SMO 1 4 IRF 9520 
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Model 4951C 


Reference 
Designation 


410407 
410604 
A1Q605 
410606 
410607 


A10702 
A1Q704 
A1Q708 
A1G804 


ATR 

ATR2 
A1R3 
AIR4 
AIRS 


ATR6 
AIR? 
A1R8 
AIRS 
AIRIO 


ATR11 

AIR12 
AIR13 
AiR14 
ATRIS 


A1R16 
AIR? 
AIR18 
AIR19 
AIR20 


A1R21 
AIR22 
A1R23 
A1R24 
A1R25 


A1R26 
A1R2? 
A1R28 
A1R23 
A1R30 


ATR31 
A1R32 
A1R33 
A1R34 
AIR35 


A1R36 
A1K36 
A1R3? 
A1R38 
A1R40 


AiR41 
ATR42Z 
A1R43 
A1k44 
A1R45 


A1R46 
A1R4? 
A1R48 
A1R49 
A1RSO 


AiRS1 
AIRSZ 
A1RS3 
AiRS4 
AIRSS 


1826-0276 
1855-0524 
1854-1028 

1854-0659 
1853-0436 


1853-0536 
1854-0730 
1826-0285 
1854-0730 


O?s?-0280 
0698-3452 
0698-4037 
0698-3155 
0683-4705 


0698-3446 
0683-0335 
1683-0335 
8110-0046 
0698-3150 


0698-3157 
0757-0442 
0757-0394 
0757-0465 
0757-0280 


0757-0442 
0757-0288 
0757-0444 
0698-8827 
0757-0442 


0757-0442 
0757-0463 
0837-0359 
0837-0252 
0757-0145 


0757-0145 
0757-0442 
0698-0085 
8110-0046 
0757-0442 


0698-3450 
0698-3158 
0757-0460 
0757-0442 
0757-0458 


0757-0193 
0757-0280 
0757-0458 
0757-0416 
0757-0465 


0757-0346 
0757-0280 
0757-0465 
0698-3430 
0757-0280 


07S: 750290 
0757-0401 
0757-0199 
0757-0465 
0698-3154 


0757-0420 
0698-3389 
0757-0797 
0757-0346 
0757-0279 


HP Part |C 


OMDWom WOOD WN Dm I ~I Www JO BO OnwAIOCWO oO oow74A Oo oLphp-- © WOO WO Ww M™ ~J RO RO mO-7 Ow Om cn ~J OS AI Mn 


ONAN WwW 


IC 78LOSA V RGLTR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
IC V RGLTR 
TRANSISTOR 


RESISTOR 1K 1% 


Table 6-3. Replaceable Parts (cont) 


Description 


MOSFET 
NPN SI 
NPN SI 
PNP SI 


PNP SI 
NPN SI 
TO-92 
NPN SI 


RESISTOR 147K 1% 
RESISTOR 46.4 1% 


RESISTOR 4.64kK 1% 
RESISTOR 47 S% 


TO=92 

N-CHAN E-MODE TO-220 
TO-92 PD= 350M 
POD=12.SW FT=SOMHZ 
PO=1.5W FT=SOMHZ 


TO-92 PD=350MW 
IG=82 


LOSSZ 


.125W F TC=0+-100 


12SW F TC=0+-100 
i2SW F TC=0+-100 
.125W F TC=0+-100 


.25WU CF TC=0-400 


RESISTOR 383 1% .12SW F TC=0+-100 
3.5% .2S5W CF TC=0-400 
3.5% .25W CF TC=0-400 
WIRE-RES 1.852-OHM/FT .0126-DIA 


RESISTOR 3. 
RESISTOR: 3. 


RESISTOR 2, 


37K 1% 


RESISTOR 19.6K 1% 


RESISTOR 10K 1% 


RESISTOR $1.1 1% 
RESISTOR 100K 1% 


RESISTOR 1K 1% 


RESISTOR 10K 1% . 
RESISTOR 9.09K 1% .125W F TC=0+-100 
RESISTOR 12.1K 1% 


RESISTOR 1M 1% 
RESISTOR 10K 1% 


.125W F TC=0+-100 


.125W F TC=0+-100 


.125W F TC=0+-100 


y2Su F TC=0+-100 
12SW F TC=0+-100 


.12SW F TC=0+-100 


25WU F TC=0+-100 


Zo °F Tes0+-100 


.125W F TC=0+-100 
.t25W F TC=0+-100 


RESISTOR 10K 1% .12SW F TC=0+-100 


RESISTOR 82.5K 1% 


.125W F TC=0+-100 


THERMISTOR DISC 33-OHM TC=+19%/C-DEG 
THERMISTOR-SURGE PTCTR 20 OHM AT 25 DEG 
RESISTOR 750K 1% .25W F TC=0+-100 


RESISTOR 750K 1% .2SW F TC=0+-100 
RESISTOR 10K 1% .125W F TC=0+-100 


RESISTOR 2.61K t% 


.129W F TC=0+-100 


WIRE-RES 1.852-OHM/FT .0126-DIA 


RESISTOR 10K 1% 


wtZou F TCs0+-=100 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESTSTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
PESISTOR 
RESISTOR 


42.2K 1% .i25W F TC=0+-100 
23. 7K 1% .125W F TC=0+-100 
61.9K 1% .125W F TC=0+-100 
10K 1% .125W F TC=0+-100 

S1.1K 1% .125W F TC=0+-100 


21.5K 1% .125W F TC=0+-100 
1K 1% .429W F TC=0+-100 
S1.1K 1% .12SW F TC=0+-100 
SUT Ae gizoulkr Tes0*s100 
100K 1% .125W F TC=0+-100 


10 1% .12SW F TC=0+-100 
1K 1% .125WU F Te=0+-100 
4OOK 1% .125W F TC=0+-100 
21.5 1% .125W F TC=0+-100 
1K 1% .125W F TC=0+-100 


6.19K 1% .125W F TC=0+-100 
100 1% .125W F TC=0+-100 

21.5K 1% .125W F TC=O0+-100 
100K 1% .125W F TO=0+-100 
4.22K 1% .125W F TC=0+-100 


750 1% .125W F TC=0+~100 
17.8 1% .SW F TC=0+-100 
90.9 1% .SW F T€=0+-100 

10 1% .125W F 1C=0+-100 
3,16K 1% .1¢25W F TC=0+-100 
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Mfr 


Code 


04713 
9M0 14 
04713 
04713 
04713 


04713 
04713 
04713 
04713 


24546 
24546 
28480 
24546 
01121 


24546 
01121 
01121 
28480 
24546 


24546 
24546 
24546 
24546 
24546 


24546 
197014 
24546 
28480 
24546 


24546 
24946 
28480 
19454 
19701 


19701 
24546 
24946 
28480 
24546 


24546 
24546 
249546 
24546 
24546 


24546 
24546 
24546 
24546 
24546 


28480 
24946 
24546 
03888 
24946 


19701 
24546 
249546 
24546 
24946 


24546 
28480 
28480 
28480 
24546 


Replaceable Parts 


Mfr Part Number 


MC 78LOSACF 
IRFE40 
2N3904 
MJE180 
MJE170 


MPS6554 
MPS6S31 
MC 7SL0SC 
MPS6S31 


CT4-1/8-TU-1001-F 
CT4-1/8-TO-1473-F 


0698-4037 


CT4-1/8-T0-4641-F 


CB4705 


CT4-1/8-TO-383R-F 


CB33G5 
CB33G5 
8110-0046 


CT4-1/8-T0-2371-F 


CT4-1/8-T0-1962-F 
CT4-1/8-T0-1002-F 
CT4-1/8-TO-S1R1-F 


698-8827 


CT4-1/8-T0-1003-F 
CT4-1/8-T0-1001 -F 


CT4-1/8-T0-1002-F 
$0 33R-1/8-TO-9091-F 
CT4-1/8-TO0-1212-F 

0 

CT4-1/8-T0-1002-F 


CT4-1/8-TQ-1002-F 


CT4-1/8-T0-8252-F 


0837-0359 
$G230 


S$043R-1/4-T0-7503-F 


5043R-1/4-T0-?503-F 
CT4-1/8-T0-1002-F 
CT4-1/8-T0-2611-F 


8110-0046 


CT4-1/8-T0-1002-F 


CT4-1/8-10-4222-F 
CT4-1/8-T0-2372-F 
CT4-1/8-T0-6192-F 
CT4-1/8-T0-1002-F 
CT4-1/8-T0-S1t12-F 


CT4-1/8-T0-2152-F 
CT4-1/8-1T0-1001-F 
CT4-1/8-T0-S1t12-F 
CT4-1/8-TO0-S11R-F 
C1 4=1/8-10-1003"F 


0757-0346 


CT4-1/8-TO-t001-F 
CT4-1/8-T0-1003-F 
PMESS-1/8-T0-21RS-F 
CT4-1/8-T0-1001-F 


5033R-1/8-10-6191-F 
CT4-1/8-TO-101-F 
CT4-1/8-10-2152-F 
CT4-1/8-10-1003-F 
CT4-1/8-10-4221-F 


CT4-1/8-T0-751-F 


GA98-3389 
0757-0797 
0757-0346 


C14=1/8-10"3161-F 


Replaceable Parts Model 49510 


Table 6-3. Replaceable Parts (cont) 


aos an 


Reference HP Part |C Mfr 


Designation Number |D Description Code Mfr Part Number 
A1RS6 0757-0465 RESISTOR 100K 1% .12SW F TC=0+-100 24546 CI 421/S=10=1003-F 
AIRS? 0757-0401 RESISTOR 100 1% .125W F TC=0+-100 245946 CT4-1/8-TO-101-F 
AIPSS O75 7-0280 RESISTOR 1K 1% .125W F TU:C =90 245-46 CT4-1/8-T0-1001-F 
A1RSY 07S7-0280 RESISTOR 1K 1% .125W F TCe¢r 22 24546 CT4-1/8-TO-1001-F 
ATREO 0757-0401 RESISTOR 100 1% .125W F TC=Q+-1900 24546 CT4-1/8-TO-101-F 
AlRG1 0698-0084 RESISTOR 2.19k 1% .t25W F TC=0+-100 24546 CT4-1/8-T0-2151-F 
AIRE2 0757-0280 RESISTOR 1K 1% .12S5W F TC=0+-100 24546 CT4-1/8-T0-1001-F 
A1R63 0698-3161 RESISTOR 38.3K 1% .125W F TC=0+-100 24546 UT4-1/8-T0-3832-F 
A1RE4 0698-3161 RESISTOR 38.3K 1% .125W F TC=0+-100 24546 CT4-178-T0=3332-F 
AlR65 0757-0394 RESISTOR S1.1 1% .125W F TC=0+-100 24546 CT4-1/8-7T0-51R1 -F 
A1lR66 0757-0442 RESISTOR 10K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1002-F 
AIRE? 0698-7842 RESISTOR 26.1K .1% .125W F TC=0+-25 19701 S033R-1/8-T9-2612-B8 
A1R68 0757-0465 RESISTOR 100K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1003-F 
A1R59 0757-0401 RESISTOR 100 1% .125W F TC=0+-100 24546 CT4-1/8-TO-101-F 
A1R70 0698-3158 RESISTOR 23.7K 1% .12SW F TC=0+-100 24546 CT4-1/8-T0-2372-F 
AIR?71 0757-0280 RESISTOR 1K 1% .12SW F TC=0+-100 24946 CT4-1/8-1T0-1001-F 
A1IR?2 0686-1045 RESISTOR 100K 5% .SW CC TC=0+882 04121 EB1045 
A1R?73 NE86-1045 RESISTOR 100K S% .SW CC TC=0+882 01121 EB1045S 
AlR?4 0686-1045 RESISTOR 100K S% .SW CC TC=0+882 01121 £B1045 
AiR?7S 0757-0442 RESISTOR 10K 1% .12SW F TC=0+-100 24546 CT 4=178-=T0=1002-F 
A1R 76 0698-4479 RESISTOR 14K 1% .125W F TC=0+-106 24546 CT4-1/8-T0-1402-F 
A1R1I01 1810-0985 NETWORK-RES 6-SIP $2.0k OHM X $ 9163? CSC6A-02-S202F 
A1R102 1810-0985 NETWORK-RES 6-SIP S5Z.0K OHM X S 91637 CSCBA-02-S202F 
A1IR103 1810-0985 NETWORK-RES 6-SIP $2.0K OHM X S 91637 CSCE6A-02-SZ02F 
AlRi04 1810-0985 NETWORK-RES 6-SIP S2.0K OHM X S 91637 CSCB6A-02-S202F 
AtR1I0S 1810-0224 NETWORK-RES 8-SIP 33.0K OHM X 4 11236 750-83-R33K 
AIR1N6 1810-0445 NETWORK-RES 6-SIP100.0 OHM X 3 11236 750-63-R100 
A1R10? 1810-0986 NETWORK-RES 6-SIP MULTI-VALUE 91637 CSCO6-00-S28 
A1R108 1810-0986 NETWORK-RES 6-SIP MULTI-VALUE 91637 CSC06-00-S28 
A1R2Z10 1810-0280 NETWORK-~RES 10-SIP 10.0K OHM X 9 91637 CSC10A01 -103G/MSP10A01 - 
AIR213 1810-0280 NETWORK-RES 10-SIP 10.0K OHM X 9 91637 CSC10A01-103G/MSP10A01 - 
AtR310 1810-0406 NETWORK-RES 8-SIP 40.0K OHM X 4 11236 7950-83-Ri10K 
A1R414 1810-0280 NETWORK-RES 10-SIP 10.0K OHM X 9 91637 CSC10A01-103G/MNSP10A01 - 
A1RS05 2100-3908 RESISTOR-TRMR 1M 10% CC TOP-ABJ 1-TRN 28480 2100-3908 
AIRSOS 2100-3966 RESISTOR-TRMR 200K 10% C TOP-ADJ 1-TRN 28480 2100-3966 
AIRS16 1810-0368 NETWORK-RES 6-SIP 10.0K OHM X S 11236 750-61-R10K 
A1R609 1810-0368 NETWORK-RES 6-SIP 10.0K OHM X S 11236 750-61-R10K 
A1R708 2100-3096 RESISTOR-TRMR SOK 10% C TOP-ADJ 17-TRN 28480 2100-3096 
A1R/09 2100-3089 RESISTOR-TRMR SK 10% € TOP-ADJ 17-TRN 28480 2100-3089 
A1R809 1810-0368 NETWORK-RES 6-SIP 10.0K OHM X S$ 1236 750-61-RIOK 
A1R813 1810-0281 NETWORK-RES 10-SIP 100.0K OHM X 9 91637 CSC10A401~1046/MSP10A01 - 
A1RSO9 1810-0406 NETWORK-RES 8-SIP 10.0K OHM X 4 h1iZ3s 750-83-Ri0K 
A1R910 1810-0406 NETWORK-RES 8-SIP 10.0K OHM X 4 11236 750-83-R10K 
A1R911 1810-0406 NETWORK-RES 8-SIP 10.0K OHM X 4 11236 750-83-R10K 
A1R912 1810-0406 NETWORK-RES 8-SIP 10.0K OHM X 4 11236 750-83-R10K 


AiT20) 04951-62702 | 3 XFMR/FOIL ASSY 28480 04951-62702 
A1T40S 9140-1189 S INDUCTOR-FIXED L: 49 UH MIN; FREQ: 10 01961 PE-S261'9 
A1TSO1 9100-4868 6 TRANSFORMER-FLYBACK CABLE LENGTH BODY TO 28480 9100-4568 


AlTPIG2 1251-8360 = CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360 
A1TP202 1251-8360 3 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-83690 
A1TPZOS Leal 360 9 CONNECTOR-SGL CONT PIN .025-IN-BSC-S2 SQ 28480 1251-8360 
AITPSO8 1251-82360 fe) CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251 -8360 
A1TP309 1251-3360 » CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360 


A1LTP408 1251-8360 S CONNECTCR-SGL CONT PIN .025-IN-BSC-S?7 SQ 28480 1291-8260 
AITFS606 1251-8260 9 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ 5Q 28480 1251-8360 
AlTP?708 1251-8360 2 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360 
AITP/15 1251-8360 S, CONNECTOR-SGL CONT PIN .025-IN-BSC-S2Z SQ 28480 1251-S360 


AlU102 1826-1545 cL IC V RGLTR-SWG 8-DIP-P PKG QN171 UC 28 42N 

AlU10S 1826-1256 3 Ic V RGLTR-SWG 8-DIP-P PKG 28480 1826-156 
ATU111 jR70- 3350 0 tf (UNR/DATA-SEL CMOS/74HC * ~TO-1-LINE 27014 MM 74HC TS SN 
Avil? 1820-3007 4 Ie $ATE CMOS/74HC EXCL AR QUAD 2-INP 04713 MC 74H SEN 
Avi 1" 1820-3185 3 IC SCHMITT-TRIG CMOQS/?74HC INV HEX 27014 MM PAH 1 tN 


AiUit4 1820-3208 7 IC CNTR CMNOS/74HC BIN ASYNCHRO 27014 MMP 4HE SIN 
AlW11% 1820-3007 4 I¢ GATE CMOS/74HC EXCL-OR QUAD 2-INP 04713 MC 74HCU86N 
A1LUENS FeZ0S So 1S 8 IC-SERTAL COMMUNICATIONS CONTROLLER 6MHZ 07653 Z8530ACS 

AlUL14 1820-23082 < IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG 04713 MC ?AHCS74N 
AVULTZ 1820-3082 2 Ic FF CMOS/74HC O-TYPE POS-EDGE-TRIG 04713 MC P4HOS 7? 4N 
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Model 4951C 


Reference 
Designation 


A1UZ13 
A1U214 
A1U215 
A1U306 
A1U311 


AIUS12 
A1U313 
A1U4093 
A1U411 
A142 


A1U413 
A1U415 
A1USO? 
A1US10 
AIUS11 


A1US12 
A1US13 
A1iUS14 
A1US15 
A1U608 


A1U611 
A1U612 
A1L613 
Ai1U615 
A1U710 


A1U711 
A1IU712 
A1U713 
A1U?14 
AIU?1S 


A1U?716 
A1U805 
41U810 
A1U812 
A1U814 


A1U915 


A1XL3 
A1XL4 


A1XU209 
A1XU409 
A1XU415 
A1XU814 


AlY1 
AlY1 
A1Y2 
A1Y2 
A1Y3 
A1Y3 


HP Part |C 
D 


Number 


1820-2921 
1820-2924 
1820-2998 
1826-1256 
1820-3081 


1820-3791 
1820-3079 
04952-10005 
1818-3183 
1820-3082 


1820-2998 
1820-3436 
1820-3373 
1820-4116 
1820-2921 


1820-3191 
1820-3191 
1820-4703 
1820 -2889 
1826-1222 


$080 -8573 
1820-3297 
1820-3330 
1820-3196 
1820-3097 


1818-1738 
1820 - 3082 
1820-3191 
1S20+3 298 
1820-3081 


1826-1439 
1820-3674 
1820-2923 
1820-3082 
1820-3552 


1820 - 3081 


5080-8578 
9080-8578 


1200-0654 
1200-0967 
1200-0654 
1200-0654 


0340-1136 
0410-1387 
0340-1136 
0410-1520 
0340-1136 
0410-0733 


U380-1883 
0590-0810 
0890-0025 
2200-0105 
2200-0704 


04951-20701 
2260-0009 
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Table 6-3. Replaceable Parts (cont) 


Description 


Ic INV CMOS/74HC HEX 

IC GATE CMOS/?74HC NOR QUAD 2-INP 

Ic LCH Cnos/?4He D-TYPE OCTL 

IC ¥ RGLTR-SWG 8-DIF-P PKG 

Ic FF CMOS/74HC D-TYPE POS-EDGE-TRIG 


IC BFR CMOS/?4HC INV HEX 

Ic DCDR CMOS/7?4HC 3-TO-8-LINE 

CRT CHAR ROM 

IC CMOS 65536 (64K) STAT RAM 150-NS 3-5 
IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG 


Ic LCH CMOS/74HC DO-TYPE OCTL 
IC-8-BIT MICROPROCESSOR; 4MH2Z CLOCK 
IC MV CMOS/74HC MONOSTBL CLEAR DUAL 
IC GATE-ARY CMOS 

Ic INV CMOS/?74HC HEX 


IC MUXR/DATA-SEL CMOS/74HC 2-TO-1-LINE 
IC MUXR/DATA-SEL CMOS/74HC 2-TO-1-LINE 
IC-PROGRAMMABLE CRT CONTROLLER, 4.5MHZ 
Ic GATE TTL ALS AND TPL 3-INP 

Ic OP AMP H-SLEW-RATE QUAD 14-DIF-C PKG 


VIDEO HYBRID 

IC ORVRP CMOS/74HC BUS OCTL 

IC TRANSCEIVER CMOS/74HC BUS OCTL 
IC GATE CMOS/74HC NOR DUAL 4-INP 
IC GATE CNOS/74HC AND QUAD 2-INP 


IC CMOS 16384 (16K) STAT RAM 200-NS 3-S 
Ic FF CMOS/74HC D-TYPE POS-EDGE-TRIG 

IC MUXR/DATA-SEL CMOS/74HC 2-TO-1-LINE 
IC GATE CMOS/74HC OR QUAD 2-INP 

IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG 


TE: MISC S-DIP=P “PRG 

IC BFR CMOS/74HC BUS QUAD 

IC GATE CMOS/74HC NAND TPL 3-INP 

IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG 
Ic-RAM I/O TIMER, 4 MHZ, I-TEMP RANGE 


Ic FF CMOS/74HC D-TYPE POS-EDGE-TRIG 


PC BD INSULATOR 
PC BD INSULATOR 


SOCKET-IC 40-CONT DIP DIP-SLDR 
SOCKET-IC 28-CONT DIP DIP-SLDR 
SOCKET-IC 40-CONT DIP DIP-SLDR 
SOCKET-IC 40-CONT DIP DIP-SLDBR 


SPACER-COMPONENT FOR FREQ CRYSTAL CANS 
XTAL 3. 6864MHZ 

SPACER-COMPONENT FOR FREQ CRYSTAL CANS 
CRYSTAL-QUARTZ 8.064 MHZ HC-18/U-HLOR 
SPACER-COMPONENT FOR FREQ CRYSTAL CANS 
CRYSTAL -QUARTZ S.0688 MHZ HC-18/U-HLCF 


STANDOFF-RYT-ON 1.125-IN-LG 6-32-THD 
NUT-HEX-DBL-CHAM 4-40~-THD .124-IN-THK 
SPIRAL WRAP .188-2-DIA POLYETH 
SCREW-MACH 4-40 .312-IN-LG PAN-HD-POZI 
SCREW-MACH 4-40 .375-IN-LG BDG-HD-SLT 


MAIN PC BDO 
NUT-HEX-W/LKWR 4-40-THD .094-IN-THK 
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Replaceable Parts 


Mfr Part Number 


MM ?4HCO4N 
MC 74HCU2N 
MC 74HCS73N 
1826-1256 
MC 74HC?4N 


MM 74HC268N 
MC 74HC1 38N 
04952-10005 
HM6264LP-15 
MC 74HC3 74NN 


MC 74HC3 73N 
NSC8CQ0N-4 
MM74HC221A4N 
C440H 
MM74HCO 4N 


MC 74HC257N 
MC74HC257N 
MB&9321 
SN74ALS11N 
1826-1222 


9080-8573 
MC 74HC244N 
MM ?4HE245N 
MC 74HC4002N 
MM 74HCO8N 


HM6116LP-4 
MC 74HC374N 
MC 74HCZS7N 
MM ?4HC32N 
MC74HC?7 4N 


TLCSSSCP 
MM?4HC125N 
MC 74HCtON 
MC 74HC374N 
NSC810AN- 41 


MC ?4HC?74N 


9080-8578 
9080 - 8578 


1200-0654 
1200-0567 
1200-0654 
1200-0654 


10433-DAP 
6410-1387 
10433-DAP 
0410-1520 
10433-D4P 
0410-0733 


BR6910B-1.125-43 
ORDER BY DESCRIPTION 


0890-0025 


ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 


04851-20701 


ORDER BY DESCRIPTION 


Replaceable Parts Model 4951C 


Table 6-3. Replaceable Parts (cont) 


rR I a a er 


Reference HP Part |C Mfr 
Designation Number |p| &ty Description Code Mfr Part Number 


04951-60708 


A1 04351-60708 KATA&KANA MAIN BOARD ASSY 28480 


04951-80711 LABEL-60708 28480 04951-8071 1 


THE KATAKANA MAIN BOARD ASSEMBLY 
USES THE SAME PARTS AS THE 04951-60701 
ASSEMBLY EXCEPT FOR ANY PARTS 


LISTED ABOVE. 


Model 4951C Replaceable Parts 


Table 6-3. Replaceable Parts (cont) 


Reference HP Part |C sae Mfr 
Designation Number |p| @ty Description Code Mfr Part Number 


AZ 04851-60702 MEMORY BD ASSY 28480 Mgacd -Gr Ae 

A281 1420-0264 BATTERY 3.6V .Q6SA-HR NI-CD PIN 19209 AIBC aber lat (OSsbT} 
A2C1 01 60=5298 CAPACITOR-FXD .Q1UF +-20% 100VDC CEP 284280 0160-5238 

A2C] 0380-1489 SPACER-SNAP-IN .375 IN LG; .280 IN O00 2€ 420 zS0- 1489 

A2C2 0160-5332 CAPACITOR-FXD .1UF +-20% SOVOC CER 0166-332 

A2C3 0160-5332 CAPACITOR-FXD .1UF +-20% SOVDC CER 0160-5332 

A2C4 0160-5298 CAPACITOR-FXD .Q1UF +-20% 100V0C CER 0160 -S29& 

A2CS 0160-5332 CAPACITOR-FXD .1UF +-20% SOVDC CER 0160-5332 

A2C6 0160-5298 CAPACITOR-FXD .O1UF +-20% 100VDC CER 0160-5298 

A2C? 0180-1746 CAPACITOR-FXD 1SUF+-10% 20V0C TA 15.001 SEXx9020B2 
A2C8 0160-5332 CAPACITOR-FXD .1UF +-20% SOVDC CER 0160-52332 

A2C9 01605332 CAPACITOR-FXD .1UF +-20% SOVDC CER 0160-5232 

A2C10 C160=S332 CAPACITOR-FXD .1UF +-20% SOVDC CER 0160-3332 

A2C11 0160-3332 CAPACITOR-FXD .1UF +-29% SOVDC CER 0160-S332 

A2C12 0180-1746 CAPACITOR-FXD 1SUF+-10% 20VDC TA 16.0011 SEXG0 2082 
A2C13 0160-4535 CAPACITOR-FXD 1UF +-10% SOVDC CER 0160-4535 

A2C14 0160-4535 CAPACITOR-FXD 1UF +-10% SQVDC CER 0160-4535 

A2C15 01605298 CAPACITOR-FXD .Q1UF +-20% 190VDC CER 0160-5298 

A2C16 0160-5298 CAPACITOR-FXD .Q1UF +-20% 100VDC CER 0160-5298 

A2C1? 0160-5298 CAPACITOR-FXD .O1UF +-20% J00VDC CER 0160-5298 

A2C18 0180-1746 CAPACITOR-FXD 1SUF+-10% 2OVOC TA 1S$0D1S6M90 2082 
A2C19 0160-5298 CAPACITOR-FXD .OIUF +-20% 100VDC CER 0160-52398 

A2C20 0160-5298 CAPACITOR-FXD .O1UF +-20% 100VDC CER 0160-5298 

A2C22 0160-5298 CAPACITOR-FXD .O1UF +-20% 100VO0C CER 0160-5298 

A2CR1 1901-1080 DIODE-SCHOTTKY 20V 14 INS81 7 (RELAXED ) 
A2ZCR2 1901-1164 DIODE-SWITCHING 80¥ 200MA 2NS DO-3S FDH9838 

AZE2 1251-8360 CONNECTOR-SGL CONT PIN ,02S-IN-BSC-SZ SQ 1251-8360 

A2EZ 1258-0218 JUMPER 16 GOLD PLTD PHOSPHOR BRONZE 1258-0218 

AZE3 1251-8360 CONNECTGR-SGL CONT PIN ,025-IN-BSC-SZ SQ Zot S360 

A2E3 1258-0218 JUMPER 16 GOLD PLTD PHOSPHOR BRONZE 1258-0218 

A2ES 1251-8360 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 1251-8360 

AZES 1258-0209 JUMPER-REMOVABLE 2 POSITION; .200 IN 1258-0209 

AZEE 1251-8360 CONNECTOR-SGL CONT PIN .02S5-IN-BSC-SZ SQ 1251-8360 

A2E6 1298-0209 2 JUMPER-REMOVABLE 2 POSITION; .200 IN 1258-0208 

A2J1 125186822 4 CONN-POST TYPE .100-PIN-SPCG 60-CONT 1251-8822 

A254 1200-060? SOCKET-IC 16-CONT DIP DIP-SLDR 1200-0607 

AZR1 0787-0442 RESISTOR 10K 1% .12S5W F TC=0+-100 CT4-1/8-TO-1002-F 
A2R2 0757-0461 RESISTOR 68.1K 1% .125W F TC=0+-100 CT4-178-10 =e ZeF 
A2R3 0757-0460 RESISTOR 61.9K 1% .125W F TC=0+-100 CiAel/ S71 0K serh 
A2R4 0757-0458 RESISTOR S1.1K 1% .128W F TC=0+-100 Cl4=/8e1deSl2=6 
AZRS 0757-0403 RESISTOR 121 1% .12SW F TC=0+-100 CT4-1/8-TO-12i1R-F 
AZR6 0683-1565 RESISTOR 15M 5% .25u) CC TC=-900/+1200 CB1ISES 

A2RZ03 1810-9679 RES NETWK SIP 4 12410-0679 

A2R204 1810-0679 RES NETWK SIP 4 1810-CE 79 

AZRZ05 1810-0679 RES NETWK SIP 4 1810-0879 

AZRZ206 1810-0219 NETWORK-RES 8-SIP 220.0 OHM X 4 (90+SS" F220 
AZR207 1810-0368 NETWORK-RES 6-SIP 10.0K OHM X 5 290-Gi-RIOK 
A2ZR208 1810-G206 NETLIORK-RES 8-SIP 10.0K QHM XK 7 790-21-R1OkK 

A2TFI 1Z25T 8260 CONNECTOR-SGL CONT PIN .025-IN-8SC-SZ SQ 1251-8360 

AZTF2 1751-8 «60 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 1251 - 8260 

A2TP3 izi= See0 CONNECTOR-SGL CONT PIN .025-IN-BSC-S2Z SQ 1251-8360 

A2TP4 1251-83560 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 1251-8360 

A2U102 1BZ26-0728 : IC OP AMP LOW-BIAS-H-IMPD QUAD 14-DIP-C Mc24cq04Bl 

A2U193 1826-0759 IC COMPARATOR SP QUAD 14-DIP-C PKG LMs3od 

A2U106 1820-3176 IC MUXR/DATA-SEL CMOS/74HC 8-TO-1-LINE MM 74HC1S4N 

A2U107 1820-3177 IC MUXR/DATA-SEL CMOS/74HC 2-TO-1-LINE MC 74HC1S7N 
AZU204 1820-3298 IC GATE CHOS/74HC DR QUAD 2-INP MM 74HO32N 
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Replaceable Parts 


Reference 
Designation 


A2U205 
AZU206 
A2U207 
AZU2Z09 
AZU304 


AZU306 
A2ZU307 
A2U308 
A2U309 
A2U310 


A2U403 
AZU406 
A2U407 
AZU403 
A2U411 


AZXU304 
A2XU403 
A2KU407 


A2Y1 


Number 


1820-3298 
1820-3082 
1820-1779 
1820-3938 


04951-10702 


1820-3014 
1820-32398 
1820-3097 
1820-3007 
1820-2922 


04991-10701 


1818-3981 


04991-10704 


1818-3981 
1820-29988 


1200-0567 
1200-056? 
1200-1278 
0410-1004 


0380-1489 


04991-20702 


OARN CW Howaan 


ODD DO Ww 


Table 6-3. Replaceable Parts (cont) 


Description 


IC GATE CNOS/74HC OR QUAD 2-INP 
Ic FF CMOS/74HC O-TYPE POS-FES. 
Ic GEN CMOS 
IC SER-AMTR/RCVR CNOS ASYNCHRO 
MEM PROM B 


IC DUR CMOS/74HC 2-TO-4-LINE DUAL 
If GATE CMNOS/74HC OR QUAD 2-INP 

IC GATE CMOS/74HC AND QUAD 2-INP 

IC GATE CMOS/74HC EXCL-OR QUAD 2-INP 
IC GATE CNOS/?4HC NAND QUAD 2-INP 


MEM PROM A 

IC CMOS 262144 (256K) STAT RAM 120-NS 
MEM PRON NM 

IC CMOS 262144 (256K) STAT RAM 120-NS 
TG “LCH CNGS7/ 74nC ‘D= TYRE: OCTL 


SOCKET=16-"28<CONT DIP “DiP-SEOR 
SOCKET-IC 28-CONT DIP DIP-SLDR 
SOCKET-IC 28-CONT DIP DIP-SLDR 


CRYSTAL-QUARTZ 1.8432 MHZ HC-33/U-HLDR 


SPACER-SNAP-IN .375 IN LG; .280 IN OD 
MEMORY BOARD 
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Model 4951C 


Mfr Part Number 


MM?4HC32N 
MC?4HC374N 
MC14411P 
HO6350P 
04851-10702 


MM ?74HC 1 39N 
MM? 4HOS2N 
MM? 4HCOSN 
MC ?74HC8EN 
MC 74HCOON 


04951-10701 
HM62256LP-12 
04951-10704 
HME622S56LP~ 42 
MC ?4HE373N 


1200-0567 
1200-0567 
ICO-628-NGT 
0410-1004 


0380-1483 
04951-20702 


Model 4951C Replaceable Parts 


Table 6-3. Replaceable Parts (cont) 


Reference HP Part |C eee Mfr 
Designation | Number |p| OtY Description ae Mfr Part Number 


04951-60707 1 KATAKANA MENGRY BD ASSY 22480 04951-60707 
04951-20702 1 MEMORY BOARD 28480 04951-20702 


04951-80708 1 L&BEL-60707 28480 04951-80798 


AZU304 04951-10706 { KATA MEM P 28480 04951-10706 
AZU4O3 04951-10708 1 KATA MEM B 28430 04951-10705 
AZU407 04951-10707 1 KATA MEM M 28480 04951-10707 


THE KATAKANA MEMORY BOARD ASSEMBLY 
USES THE SAME PARTS AS THE 04951-60702 
ASSEMBLY EXCEPT FOR ANY PARTS 

LISTED ABOVE, 
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Replaceable Parts Model 4951C 


Table 6-3. Replaceable Parts (cont) 


HP Part |{C 
Number |D 


Reference 


Designation Mfr Part Number 


Qty Description 


04951-60703 DISC CONT ASSY 29480 04951-60703 
0160-3879 


0160-3879 


0160-3879 CAPACITOR-FXD .OQ1UF +-20% 100VDC 28480 


0160-3879 
0160-3879 
0160-3879 
0160-3879 


0160-3879 
0160-3879 
0160-3879 
0160-3879 
0121-0552 


0160-5332 
0160-3879 
0160-3508 
0160-3508 
0160-3876 


0160-23876 
0160-3879 
0160-3879 
0160-3879 
0160-3879 


0160-23879 
0160-3879 


1901-0539 


1251-8360 
1258-0209 
1251-8360 
1258-0209 
1251-8360 
1258-0209 


1251-8360 
1258-0209 
1251-8360 
1258-0209 


1252-1606 
1251-8601 


0757-0280 
2100-1738 
2100-1738 


CAPACITOR-FXD .O1UF +-20% 100VDC 28480 
.O1UF +-20% 100VDC 
.O1UF +-20% t00VDC 
.O1UF +-20% t00VDC 


CAPACITOR-FXD 
CAPACITOR-F XD 
CAPACITOR-FXD 


CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 


CAPACITOR-V TRMR-CER 7-60PF 250V¥ 


,O1UF +-20% 100VDC 
.O1UF +-20% 100VDC 
.Q1UF +-20% 1O00VDC 
.O1UF +-20% 100VDC 


CAPACITOR-FXD .1UF +-20% SOVDC CER 
CAPACITOR-FXD .O1UF +-20% 100VDC CER 
1UF +80-20% SOVDC CER 
CAPACITOR-FXD 1UF +80-20% SOVDC CER 
47PF +-20% 200VDC CER 


CAPACITOR-FXD 
CAPACITOR~FXD 


CAPACITOR-F XD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 


CAPACITOR-FXD 
CAPACITOR-FXD 


DIODE-SM SIG S$ 


CONNECTOR-SGL 
JUMPER-REMOVAS 
CONNECT OR-SGL 
JUMPER-REMOVAS 
CONNECTOR-SGL 
JUMPER-REMOVAB 


CONNECTOR-SGL 
JUMPER -REMOVAB 
CONNECTOR-SGL 
JUMPER -REMOVAB 


CONN-POST TYPE 
CONN-POST TYPE 


47PF +-20% 200VDC CER 

.OVUF +-20% 100VDC CER 
.O1UF +-20% 100VDC CER 
,OTUF +-20% 100VDC CER 
<O1UF +-20%. 100VDC CER 


.QTUF +-20% 100VDC CER 
.O1UF +-20% 100VDC CER 


CHOTTKY 


CONT PIN 


<029-IN-BSC=S2 


LE 2 POSITION; .200 IN 


CONT PIN 


0257 IN-BSE-SzZ 


LE 2 POSITION; .200 IN 


CONT PIN 


.025>IN-BSC=SZ 


LE 2 POSITION; .200 IN 


CONT PIN 


.025-IN-BSC-S2 


LE 2 POSITION; .200 IN 


CONT PIN 


025-1 N=BSCesz 


LE 2 POSITION; .200 IN 


.100-PIN-SPCG 60-CONT 
.100-PIN-SPCG 34-CONT 


RESISTOR 1K 1% .125W F TC=0+-100 
RESISTOR-TRMR 10K 10% C TOP-ADJ 1-TRN 
RESISTOR-TRMR 10K 10% C TOP-ADJ 1-TRN 


PC-MTG 


2€480 
28480 
28480 


28480 
28480 
28480 
28480 
26480 


28480 
28480 
28480 
28480 
28480 


28480 
28480 
28480 
28480 
22480 


28480 
22480 


28480 


28480 
22450 
2648) 
26480 
28480 
22480 


28480 
28420 
25480 
23420 


22020 
28480 


24546 
73138 
73138 


0160-3879 
0160-3879 
0160-3879 


0160-3879 
160-3879 
0160-3879 
0160-3879 
0121-0552 


0160-5332 
0160-3879 
0160-3508 
0150-3508 
0160-3876 


0160-3876 
0160-3879 
0160-3879 
0160-3879 
0160-3879 


0160-3879 
0160-3879 


1901-0539 


1251-8360 
1258-0209 
1251-8360 
1258-0209 
12514-8360 
1258-0203 


1251-82360 
1258-0209 
1251 S260 
1258-0209 


65496- 049 
1251-8601 


CT4-1/8-T0-1001-F 


82FRIOK 
82PR10K 


CT4-1/8-T0-1003-F 
CSC10A01-103G/MSP10A01 - 


RESISTOR 100K 1% .125W F TC=0+-100 24546 
NETWORK-RES 10-SIP 10.0K OHM X 9 91637 


0757-0465 
AZRIOS 1810-0280 
CSC 10401 -103G6/MSP10A01 - 
CSC 10401 -1036/MSP10A01 - 
St1CA01 -1036/MSP10A01 - 


NETWORK-RES 10-SIP 10.0K OHM X 9 91637 
NETWORK-RES 10-SIP 10.0K OHM X 9 91637 
NETWORK-RES 10-SIP 10.0K OHM X 9 J1637 


1810-0280 
1810-0280 
1810-0280 


A3k403 
A3R408 
A3RS03 


A3TP3 
A3TP4 
A3TPS 
A3TPS 
ASTP6 


1251-8360 
1251-8360 
1251-8360 
1251-8360 
1251-8360 


CONNEC TOR-SGL 
CONNEC TOR-SGL 
CONNECTOR-S6&L 
CONNEC TOR-SGL 
CONNECTOR-SGL 


CONT PIN 
CONT PIN 
CONT PIN 
CONT PIN 
CONT PIN 


.025-IN-BSC-S2Z 
.025-IN-BSC-32Z 
.025-IN-BSC-$2 
.025-IN-BSC-S$Z 
<02Z0>IN=BSC+S2 


£8480 
28400 
2480 
28480 
78480 


1251-8360 
1251-&360 
1251-8360 
1251-8360 
1254 -R360 


Ic DCDR CNOS/74KC 3-TO-8-LINE 47123 MC 7440 1 S8N 
IC MUXR/DATA-SEL CMOS/74HC 2-TO-1-LINE G47123 MC ?4HE 25 7N 
IC GATE CMOS/74KC NAND QUAD 2-INP 04713 Me F4HEQON 
IC CMOS 262144 (256K) STAT RAM 120-NS 54013 nee Oc e ee 
IC-CMOS PROGRAMM. INTERRUPT CONTR. SMHZ 34649 P&2LOYA-2 


ASU104 
A3U105 
A3U203 
A3U304 
A3U306 


1820-3079 
1820-3191 
1820-2922 
1818-3981 
1820-4671 


04713 MCT4HCS i oN 
P8203 74 

MCT4HC373N 
MC?74HO373N 
MC?4HC25 7N 


A3U308 1820-2998 IC LOK CMOS/74HC D-TYPE OCTL 
A3U400 1820-4702 IF-PROGRANMABLE DMA CONTROLLER 34371 
A3U403 1820-2998 if icH CMOS/74HC D-TYPE OCTL 04743 
A3U408 1820-2998 Ic LCH CMOS/74HC D-TYPE OCTL 04713 
A3US00 1820-3191 IC MUXR/NATA-SEL CMOS/74HC 2-TO-1-LINE 04713 
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Model 4951C 


Reference 
Designation 


A3USO05 
A3US08 
A3U600 
A3LI603 
A3U604 


A3U606 
ASUEC8 
A3U703 
A3U 704 
A3U706 


A3U707 
A3U708 
A3U803 
A3U804 
A3U806 


A3U80? 
A3UB08 


A3UXSOS 
A3UXGO6 


ABXY1 


A3Y1 


1820-4100 
1820-2998 
1820-3659 
1820 - 3456 
1820-3298 


04951-10703 


1820-3330 
1820-3630 
1820-2921 
1820-2921 


1820-3081 
1820-4084 
1820-3399 
1813-0164 
1820-3180 


1820 - 3674 
1820-3488 


1200-0654 
1200-0567 


0890-037? 
0410-1328 


1291-5599 


04951-20703 


Table 6-3. Replaceable Parts (cont) 


HP Part |C At 


IC-8-16 BIT CMOS MPU, SMHZ 

IC LCH CMOS/74HC D-TYPE OCTL 
IC-FLOPPY DISK FORMATTER/CONTROLLER 
IC DRVR CMOS/74HC LINE OCTL 

IC GATE CMOS/74HC OR QUAD 2-INP 


DISC EPROM ASSY 
TRANSCEIVER CMOS/74HC BUS OCTL 
DRVR CMOS/74HC BUS OCTL 
INV CMOS/74HC HEX 
INV CMOS/74HC HEX 


FF CMOS/74HC D-TYPE POS-EDGE-TRIG 
DCDR CMOS/74HC 3-TO-8-LINE 

FF CMOS/74HC D-TYPE POS-EDGE-TRIG COM 
OSC HYBRIO 

SHF-RGTR CMGS/74HC SYNCHRO SERTAL-IN 


BFR CMOS/74HC BUS QUAD 
IC-CMGS CLOCK GENERATOR DRIVER 


SOCKET-IC 40-CONT DIP DIP-SLDR 
SOCKET-IC 28-CONT DIP DIP-SLDR 


TUBING-HS .5-IN-D/.25-IN-RCVO 
CRYSTAL -QUARTZ 185 MHZ HC-18/U-HLOR 


POLARIZING KEY-POST CONN 
DISC CONT BD. 
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Replaceable Parts 


Mfr Part Number 


CP80C88 

MC 74HC273N 
WO2793APLO2-07 
MN 74HCTZ44N 

MM 74HC32N 


04391-10703 
MN ?74HC245N 
MM ?74HCT240N 
MM?4HCO4N 
MM 74HCO4N 


MC 74HC 74N 
MC74HC137N 
MCP4HC273N 
K1100A~2, OMHZ 
MM 74HC164N 


Mi174HC12SN 
CP82C844 


1200-0654 
1200-0567 


ORDER BY DESCRIPTION 
0410-1328 


I251=9999 
04951-20703 


Replaceable Parts Mode! 4951C 


Table 6-3. Replaceable Parts (cont) 


HP Part |C oti Mtr 


Reference 
Designation 


Mfr Part Number 


MECHANICAL PARTS 


Al 04951-60701] 8 ‘ MAIN BRD ASSY 04951-60701 

A2 04951-60702] 9 ‘ MEMORY BD ASSY 04951-60702 

A3 04951-60703 | 0 1 DISC CONT ASSY 04951-60703 

A4 5060-7171 3 { KEYBOARD ASSY S060-7171 

AS 04952-62601 | 2 1 REAR PNL ASSY 04952-62601 

AS 04951-62701 | 2 { FRONT PNL ASSY 04951-62701 

A? 04951-62608 | 8 4 YOKE ASSY 04951-62608 

B1 04952-62604] S$ 1 FAN ASSY 04952-62604 

FI 2110-0758 Z 2 FUSE .6A 250V TD 1.25X.25 UL MDL .6 

Fl 9135-0316 7 1 LINE MODULE-FILTERED OPERATING VOLTAGE FS2467-1-16-L-D-22 
H1 0380-1892 6 2 STANDOFF-HES .844-IN-LG 6-32-THD SS6981 -0. 844-01 

H2 0515-0890 9 4 SCREW-MACH M3 X 0.5 6MM-LG 90-DEG-FLH-HD 0515-0890 

H3 1400-0249 0 1 CABLE TIE .062-.625-DIA .091-D NYL 1400-0249 

H4 1460-2096 S 2 SPRING-CPRSN 24,9-MM-OD 12.7-MM-OA-LG 1460-2096 

HS 2360-0113 2 10 SCREW-MACH 6-32 .25-IN-LG PAN-HD-POZI ORDER DESCRIPTION 
H6 2360-0212 2 1 SCREW-MACH 6-32 .87S5-IN-LG 82 DEG ORDER DESCRIPTION 
H? 2360-0476 0 4 SCREW-MACH 6-32 .188-IN-LG 100 DEG ORDER DESCRIPTION 
H3 2510-0063 0 1 SCREW-MACH 8-32 1.5-IN-LG PAN-HO-POZI ORDER DESCRIPTION 
Hg 2510-0124 4 3 SCREW-MACH 8-32 .625-IN-LG 82 DEG ORDER DESCRIPTION 
H10 2510-0296 1 1 SCREW-MACH 8-32 4-IN-LG PAN-HD-POZI ORDER DESCRIPTION 
H14 2510-0324 6 2 SCREW-MACH 8-32 3. 75-IN-LG PAN-HD-POZI 2510-0324 

H12 0590-0076 1 2 NUT-HEX-PLSTC LKG 4-40-THD .143-IN- THK 0590-0076 

H13 0590-0157 9 4 NUT-HEX-PLSTC LKG 6-32-THD .178-IN- THK 0590-0157 

H14 0590-0167 1 4 NUT- THUMB 6-32-THD BRS ORDER BY DESCRIPTION 
H15 0624-0672 6 8 SCREW-TPG 4-40 .625-IN-LG 82 DEG 0624-0672 

H16 2190-0795 S Z WASHER-SPR BLVL NO. 5 .13-IN-ID 2190-0785 

H17 3030-0832 4 2 SCREW-SHLOR 4-40 .312-IN-LG SST-303 ORDER BY DESCRIPTION 
H18 3050-0100 1 4 WASHER-FL MTLC NO. 6 .147-IN-ID 3050-0100 

H19 3050-0705 6 2 WASHER-FL MTLC NO. 4 .125-IN-ID 3050-0105 

H20 0360-1853 3 1 TERMINAL-SLDR LUG PL-MTG FOR-#5-SCR 0360-1859 

H20 0380-1489 7 1 SPACER-SNAP-IN .375 IN LG; .280 IN OD 0380-1489 

H21 0590-0863 Z 4 NUT-HEX-PLSTC LKG 4-40-THD .11-IN-THK ORDER BY DESCRIPTION 
H22 0624-0208 4 2 SCREW-TPG 6-32 .S-IN-LG PAN-HD-POZI STL 0624-0208 

H23 2190-0018 S 4 WASHER-LK HLCL NO. 6 .141-IN-ID 2190-0018 

H24 2190-0068 5 1 WASHER-LK INTL T 1/2 IN .S0S-IN-ID 2190-0068 

H2 2360-0219 g 4 SCREW-MACH 6-32 1.375-IN-LG PAN-HD-POZI ORDER BY DESCRIPTION 
H26 2420-0023 1 4 NUT-HEX-W/LKWR 6-32-THD .109-IN-THK 2420-0023 

H27 2950-0054 1 1 NUT-HEX-DBL-CHAM 1/2-28-THD .125-IN-THK ORDER BY DESCRIPTION 
H28 3050-0010 2 4 WASHER-FL MTLC NO. 6 .147-IN-ID 3050-0010 

MP4 0950-1798 0 1 DISC DRIVE (NEW) 0350-1798 

MP1 5062-2104 0 1 DISC DRIVE (EXCHANGE) 5062-2104 

MP2 000=S535 3 1 DISC DR SUP BRKT 5000-5535 

MP3 $000-5536 4 { DISC DR MTG BRKT S000-5536 

MP4 5000-5537 S 1 FOOT BRACKET S$000-5537 

MPS 5040-4470 Fi ’ HANDLE -CASE 5040-4470 

MP6 5041-6750 Z 4 BUMPER FOOT 5041-6750 

MP? 5041-7504 6 4 REAR FOOT 5041-7504 

MP8 6041-7508 1 1 SOFT POUCH 5041-7509 

MPS 5041-7514 8 1 CLAM SHELL INSUL $041-7514 

MP10 5041-7516 0 1 CASE-TOP 5041-7516 

MP1 $041-7517 1 1 CASE-BOTTOM 5041-7517 

MP12 5080-8572 2 1 TRNSPT DISC LBL 5080-8572 

MP13 04951-20007] 3 4 SPACER-CASE 04951-20007 

MP14 04951-80703] 2 1 FRONT PANL LBL 04951-80703 

MP1S 04951-80704] 3 2 LBL-HANODLE 04951-80704 

MP16 0400-0301 4 1 KYBD (BL STR RLF 25133-FCP 

MP1? 9164-0287 2 2 MAGNET 22 GAUSS 8164-0287 

MP18 9164-0288 3 2 MAGNET 8 GAUSS 8164-0288 

MP19 8164-0289 4 2 MAGNET 13 GAUSS 9164-0289 

MP20 2090-0202 7 1 CRT 2090-0202 
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Table 6-3. Replaceable Parts (cont) 


HP Part |C ot Mfr 


Mfr Part Number 


5041-6777 3 FRONT PANEL 5041-6777 
5041-6778 4 UPR KYBD HSG 5041 -677& 
5041-6779 S LOWER KYBD HSG 5041-6779 
5041-7503 S LATCH BUTTON 5041-7503 
5041-7511 S CBL INSULATOR 5041-7511 
5080-8575 5 FT PNL GND STRIP 5080-8575 
0890-0706 0 TUBING-HS .093-IN-0/.046-IN-RCVD 0890-0706 
1251-4580 3 CONNECTOR 3-PIN F POST TYPE 1251-4580 
3160-0491 6 FINGER GUARD 3160-0491 
5041-7504 6 REAR FOOT 5041-7504 
02932-00038] 1 2 RETAINER CLIP 02932-00038 
5000-5539 7 1 REAR PANEL 5000-5538 
5044-7521 7 1 REPLACEMENT SET OF KEYCAPS 5041-7521 
5060-7179 1 1 DISC DRIVE CBL 5060-7179 
04951-61618] 8 1 POD CABLE 04951-61618 
04954-61701 | 0 1 BUSS CABLE 04951-61701 
S060-7170 2 { KEYBOARD CABLE 5060-7170 
04951-61616] 6 1 CRT CABLE 04951-61616 


$060-7169 g 1 EXT VIOEO CBL 5060-7169 
S060-717& 8 1 C ASSY REAR PNL 5060-7176 
04852-61601 | 0 1 REMOTE CABLE 04952-61601 
04952-61604] 3 1 CBL GRN/Y 4.5L 04952-61604 
04952-61695] 4 1 CBL GRN/Y 4.9L 04952-61605 


04952-61606 
04992-61607 
04992-61608 
04952-61609 
04992-61610 


04982-61606 
049S2-61607 
04982-61608 
04982-61609 
04952-61610 


CBL W/R/GY 4.5L 
CBL GY 4.9L 

CBL W/BR/GY 4.25 
CBL W/BK/GY 3.0L 
CBL W/GY 3.0L 


— © IDM 
— eee 
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SECTION VII 
MANUAL CHANGES 


7-1. INTRODUCTION 


This section contains information to backdate this manual for instruments with serial prefix numbers lower 
than the serial prefix shown on the Title Page. 


7-2. MANUAL CHANGES 


To adapt this manual to your instrument, make changes to your HP 4951C as listed in table 7-1. Changes 
are listed by serial prefix number. The sequence of changes should be performed in the order shown. For 
instruments with serial prefixes greater than the serial prefix shown on the Title Page, changes are 
described in a yellow MANUAL CHANGES supplement. 


Table 7-1. Manual Changes 


Instrument Make 
serial No. Changes 
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Manual Changes Model 4951C 


MANUAL CHANGE INSTRUCTIONS 
General Changes 
SA Loops - 04951-60701 Main Board - On revision A main boards, jumper A1E314 should be moved to 


the ‘N’ position instead of the ‘T’ position. 


Change 1 


Page 6-14 - Q108 Part number 1854-1028 should be changed to 1826-0643. 
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SECTION VIII 
SERVICE 


8-1. INTRODUCTION 


This section contains information designed to help you understand and service the HP 4951C. Section VIII 
is divided into three major parts - Theory, Troubleshooting, and Block Diagrams and Schematics. 


§-2. THEORY 


The Theory part of Section VII! contains an overview of the major parts of circuitry that make up the HP 
4951C. 


8-3. TROUBLESHOOTING 


The Troubleshooting Section contains information about how to identify and repair problems that may 
occur with the HP 4951C. It contains troubleshooting information, troubleshooting procedures and 
Signature Analysis Tables. The organization of the section follows the same form that is outlined in Section 
IV - Performance Verification. When a problem occurs with the instrument look at the Performance 
Verification Flowchart and Tests to isolate the problem to a specific area of circuitry and then proceed to 
the part of Section VIII needed to help fix the problem. 


The SA Tables are designed for quick identification of a problem. They are sel in the individual sections of 
circuitry that they are associated with. Key Data is highlighted to give you a fast way to check the circuit 
under question. Under each part that is checkecl in the SA Tables is a number where the part can be 
found on the corresponding schematic at the end of Section Vill. This is designed to help you quickly go 
to an area and isolate the problem. 


§-4. BLOCK DIAGRAMS AND SCHEMATICS 


The Block Diagrams and Schematics part of Section VIII is organized primarily by the different assemblies 
in the HP4951C. Each Block Diagram describes a part of circuitry in the instrument. This is followed by a 
component locator which highlights the area of circutiry laid oul in the Block Diagram and Schematic. 
Power and grounds are identified for each part given, and a cross reference chart for parts that are used 
on more than one schematic is included. Eaclt schematic is labeled with the board number and individual 
schematic number. Data or control lines that are shared between schematics are labeled with additional 
schematic numbers and the origin of that line is highlighted with a box around the schematic number. 
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8-5. GENERAL HANDLING OF STATIC SENSITIVE DEVICES 


The HP 4951C has many static sensitive components. Observe the following guidelines when handling 
these devices: 


A. Wear a wrist strap which contacts the bare skin and is properly grounded. 

B. Ali equipment, such as soldering irons, fixtures, and so on should be grounded. 

C. Work areas should be clear of non-conductive material. 

D. Clothing should never come in contact with components or assemblies. 

E. Use antistatic solution on all work benches, table mats, hand tools, storage containers, and 
other related equipment. 

Fi, Static sensitive devices must be protected at all times. Keep the devices in their antistatic 
packaging. 

G. All work should be performed at a static safe work station. A static safe work station has the 
following: 


1. Conductive table mat connected to ground through a 1 M resistor. 
2. Wrist strap grounded through a1 M resistor. 
3. All test equipment is tied to one common ground. 
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8-6. POWER SUPPLY THEORY 


The HP 4951C power supply converts ac line voltage from the power cord to the proper voltages for use 
by the rest of the system. It provides outputs of +5, +12, and -12 volts and a power supply fail signal. The 
line voltage is rectified and filtered to provide de voltage to a high-voltage switching converter. This 
converter uses pulse-width modulation to provide an isolated 22 volt output. Two independent regulators 
step the 22 volt supply down to +5 volts and +12 volts. A flyback winding on the output stage of the +12 
volt filter provides a -12 volt output. Overvoltage protection is provided for the +22, +5, and +12 volt 
outputs and current limit protection is provided on the +5 and +12 volt outputs. Refer to the Power Supply 
Block Diagram and the Power Supply Schematic located at the end of Section VIIl as needed when 
reading through this section. 


Off-line AC to DC Converter 

Line Module 

The tine module contains the main power switch, a safety fuse, and filtering to reduce conducted 
interference. No line range selection is necessary. The input should be between 90 and 264 volts ac ata 
frequency of 48 to 66 Hz. 

Half-Wave Bridge Rectifier 

A half-wave bridge rectifier (A1CR12) rectifies the ac input from the line module. ‘Ground’ for the off-line 
section of the power supply tracks the more negative of the hot and neutral lines while the working voltage 
of 100 to 350 volts tracks the more positive of the two. 

Filter Stage 

The rectified voltage going to the power supply is filtered by storing charge on a 150uF capacitor (A1C31). 
A pair of thermistors (A1RT23 and A1RT24) limit the inrush current at power up. High-frequency 


differential noise from the supply is filtered by an LC network to the mains. Common mode noise is 
filtered by the line module. 


Start Up Circuit 

Charge Storage 

The working voltage supplies a trickle charge through about 87 K ohms (A1R101, A1R102, and A1R103) to 
a capacitor (A1C1). The voltage on the capacitor ramps up to about 16 volts. This voltage supplies the 
pulse-width modulator IC (A1U102). After power up the supply augments the trickle charge. 

Control Circuit 

The pulse-width modulator draws less than 1mA of current until its supply reaches 16 volts. The IC then 
enables the internal voltage reference (pin 8), oscillator (pin 4), and gate drive (pin 6) to the primary switch. 


Six volts of hysteresis in the sense circuit results in continued operation of the IC until the supply voltage 
drops to about 10 volts, a condition which occurs at power down or during excessive duty cycle limiting. 
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Undervoltage Lockout 


The ‘v-working’ voltage is divided down to drive the base of a PNP transistor (A1Q101). When the input 
voltage exceeds a level great enough to reverse bias the base-emitter junction, a resistor on the collector 
drives the error amp input (pin 2) low such that the output is enabled. Otherwise the primary switch is 
held off. The supply will operate when the ac input exceeds about 80 volts. 


Isolating DC to DC Converter 
100KHz Isolation Transformer 


The ‘v-working’ voltage of 100 to 350 volts is switched across the primary winding of the isolation 
transformer to develop ac on the secondary. A flyback winding of 12 turns releases the energy stored in 
the transformer'’s core on each half cycle. This energy is dumped into the 15 volt supply for the control 
circuit. Surplus energy is dissipated in a 15 volt zener clamp diode (A1CR2). When switched at the proper 
duty cycle, for a given input voltage, the rms voltage on the isolated secondary is about 22 volts. 


PWM Control 


The PWM control is implemented by a pulse-width modulation IC (A1U102). The input voltage is applied 
to a switched capacitor through 260 K ohms. The capacitor is switched to ground while the primary 
switch is held off. The voltage on the capacitor is then allowed to rise as long as the primary switch is on. 
This voltage is buffered and level shifted to overdrive the current sense input of the IC. When the 
capacitor’s voltage reaches about 7 volts, the current sense input will exceed the 1 volt threshold and the 
switch is turned off. A constant volt-usec product is obtained. The duty cycle is further limited if the 
current sense signal exceeds the 1 volt threshold due to excessive primary current in the transformer. The 
duty cycle is zero when the supply to A1U102 falls below about 10 volts or when the working voltage is 
below about 75 volts ac. 


100 KHz Switch 


The drive signal from the pulse-width modulator 1C(A1U102), pin 6, controls the gate of a 800 volt FET 
(A1Q204) to switch one end of the primary winding to ground at 100 KHz. This drive signal also controls 
the gate of the P-chanel JFET (A1Q102) which is used to derive a constant volt-usec time. Two 3.3 ohm, 
1/4 w resistors (A1R7 and A1R8), in parallel, act as the current sense device. The voltage across the 
resistance is sensed through an RC network (A1R6 and A1C7) and a schottky diode (A1CR3). The 
maximum primary current is, therefore, about 0.8 amps. 


Half-wave Rectification and Filter 
The secondary voltage of 22 vrms is rectified by a diode (A1CR14) and then filtered by a two-pole LC 
arrangement (A1L4 and A1C34). The current in the inductor is continuous in order to maintain the rms 


voltage and not peak charge the capacitor. A load of four watts is required to maintain regulation (less if 
the input is below 130 volts ac). 
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DC to DC Converter - +5V Output 
+5 Volt Step Down Regulator 


The step down regulator (A1U105) provides pulse width modulation for the +5 volt supply. The duty cycle 
is reduced if overcurrent or overvoltage is sensed. Overcurrent is sensed by monitoring the voltage 
dropped across a current sensing resistor (A1R9). If the voltage at pin 7 is greater than the voltage at pin 
6 minus .3 volts, the step down regulator will current limit. The regulator monitors the +5 voltage through 
a zener diode (A1CR6) in the feedback path. If the feedback voltage is too high, the step down regulator 
will modulate the duty cycle of the output. 


50KHz Switch and | Sense 


A drive signal from the +5 volt Step Down Regulator Control section operates a pair of P-channel 
MOSFETs (A1Q106 and A1Q107) to switch the supply voltage through a current sense resistor and into a 
filter stage. When operated at the correct duty cycle, the output is +5 vrms. The voltage dropped across 
the current sense resistor is fed back to the control IC for overcurrent detection. 


Rectifiers and Filters 


A catch diode (A1CR4) provides a current path for the filter choke (A1L2) during the switch’s off cycle. 
This enables a continuous current condition as in the filter stage of the isolating converter. Note, however, 
that continuous conduction is not necessary to mainiain regulation since the ouiput is fed back to the 
PWM Control. If the output is above 5 volts then the control IC simply reduces the duty cycle to 0. The 
supply operates properly from no load to 2 anips. 


DC to DC Converter - +/- 12V Output 
The +/- 12 volt output works in the same manner as the +5 volt output. 
+12 Volt Step Down Regulator 


The step down regulator (A1U306) provides the pulse width modulation for the +12 volt supply. The duty 
cycle is reduced if overcurrent or overvoltage is sensed. Overcurrent is sensed by monitoring the voltage 
dropped across a current sensing resistor. If the voltage at pin 7 is greater than the voltage at pin 6 minus 
.3 volts, the step down regulator will current limit. The regulator monitors the +12 voltage through a zener 
diode (A1CR17) in the feedback path. If the feedback voltage is too high, the step down regulator will 
modulate the duty cycie of the output. 


50KHz Switch and ! Sense 


A drive signal from the +12 volt Step Down Regulator section operates a pair of P-channel MOSFETs 
(A1Q405 and A1Q406) to switch the supply voltage through a current sense resistor (A1R29) and into a 
filter stage. When operated at the correct duty cycle, the output is +12 vrms. The voltage dropped across 
the current sense resistor is fed back to the control IC tor overcurrent detection. 


Rectifiers and Filters 


A catch diode (A1CR20) provides a current path for the filter choke (A1T405) during the switch’s off cycle. 
This enables a continuous current condition as in the filter stage of the isolating converter. Note, however, 
that continuous conduction is not necessary to maintain regulation since the output is fed back to the 
PWM Control. If the output is above 12 volts then the control IC will simply reduce the duty cycle to 0. 
The supply will operate properly from no loacl to 2 amps. 
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Transformer 


A second winding on the filter choke produces a 1:1 transformer to provide an additional output. The 
polarity of this secondary winding is such that a -12 volt output is obtained. Note that the negative supply 
obtains power from the energy stored in the core, on the flyback portion of the cycle (switch off). This 
means that the negative output is limited by the amount of current in the positive output and by the duty 
cycle. Typically, the negative output is able to provide 50% of the current that is present on the positive 
output. 


Overvoltage Protection 
Overvoltage Sense Circuit 


The Overvoltage Sense Circuitry is comprised of zener diodes corresponding to the three inputs: the 22 
volt input feeds a 30 volt zener (A1CR9Q), the 12 volt input supplies a 13 volt zener (A1CR8), and a 5.6 volt 
zener (A1CR7) is across the 5 volt supply. If any of the supplies go high enough to cause a zener to 
avalanche, the common anode connecticn will drive the crowbar circuit on. 


SCR Crowbar 


A transistor (A1Q207) provides gain to the anodes of the sensing circuit. This amplified signal then drives 
the gate of the SCR (A1Q206) to clamp the 22 volt supply. This not only prevents the other supplies from 
rising, it also clamps them through the integral diodes of the power MOSFETs used in each regulator. 
Clamping the supplies does not blow the fuse in the line module but simply causes the primary of the 
isolating converter to enter the current limit condition, in which case insufficient energy is supplied from 
the core to the +15 volt supply and the entire supply shuts down until the start up circuit fires again. 


8-7. CENTRAL PROCESSING UNIT (CPU) THEORY 


The NSC800 Microprocessor (A1U415) is the Central Processing Unit for the 4951C. It uses a multiplexed 
address/data bus for input/output operations. The clock output has a frequency of 4 MHz which is 
derived from a crystal of 8 MHz (A1Y2). This clock is used as the system clock for the HP 4951C. 


The 16-bit address/data bus is divided into a high-order 8-bit bus that handles bits 8-15 of the address, 
and a low-order 8-bit multiplexed address/data bus that handles bits 0-7 of the address and bits 0-7 of the 
data. During an input or output instruction the CPU duplicates the lower half of the address (ADO-AD7) 
onto the upper half (A8-A15). 1O/~M indicates whether the present cycle accesses memory or I/O. 


The interrupt lines (NMI, ~RSTA, ~RSTB, ~RSTC, ~INTR) which are generated from other devices in the 
system cause the CPU to service the appropriate interrupt. NMI is a non-maskable interrupt and has the 
highest priority of all interrupt signals. ~INTR is the lowest priority interrupt and comes from the Data Link 
Controller area of the HP 4951C. ~INTACK is the signal that allows information from the DLC to go to the 
CPU. ~RSTA is the interrupt that comes from the Tick Clock Generator. ~RSTB is a softkey interrupt. 
~RSTC is the interrupt from the Disc Controller board. 


The control lines (~RD, ~WR, and ALE) tell the system that a valid memory or I/O address is available and 
if it is being input to the CPU or if it is output by the CPU. The control line 1O/~M indicates whether the 
current cycle is an I/O or memory operation. RESETIN is used with an R-C network (A1R22 and A1C43) 
to ensure proper power-up conditions for the CPU. The CPU is not allowed to wake up until the Power 
Supply is up and stable. 
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Bus Request (BREQ) is used when another device is requesting control of the system bus. The CPU 
issues a Bus Acknowledge (~BACK) signal to the requesting device when it is ready for the requesting 
device to take control of the system bus. 


8-8. DATA LINK CONTROL THEORY 


The Data Link Control (DLC) section controls the data, clock, and control signals that allow the HP 4951C 
to interact with an external network. 


Serial Communications Controller (SCC) 


The SCC (A1U209}) is programmed by the CPU as an I/O device. The Serial Communications Controller is 
responsible for converting serial to parallel data during monitor modes, and parallel to serial data during 
simulate modes. Channel A receives DTE data and channel B receives DCE data. Data can be 
transmitted from either channel. It is capable of supporting full duplex transmit and receive operations. It 
can also drive and/or monitor various physical interfaces. 


The internal clock for the SCC is PCLK (pin 20). It is derived from a 3.68 MHz crystal (A1Y1). The SCC 
has an internal baud rate generator (BRG) and a 16-bit programmable divider to generate common baud 
rates to +/- .003% of nominal. The Baud Rate Generator is used for asynchronous data generation. For 
synchronous data operations, the transmit and receive clocks are used. Transmit and receive clock 
sources come to the SCC (TXCLK) through A1U111 (pins 3 and 4) to reflect the test to be performed. 


The SCC generates an interrupt, ~INTR (pind) to the CPU whenever the status of the interface changes or 
when it requires servicing. Upon receiving an interrupt acknowledge, ~INTA (pin8), the SCC will generate 
one of eight vectors that describes the nature of the interrupt by pointing to the appropriate service 
routine. 


The SCC is a dual channel device that can be programmed for either channel A or channel B (pin 34). 
The D/-~C input (pin 32) defines the type of information that will be transferred to or from the SCC. These 
inputs are controlled by the CPU. 


Data being received comes into the SCC (RXDA and RXDB) through A1U112 (pins 6 and 8). Data being 
transmitted from the SCC (TXDA and TXDB) is transferred through A1U111 (pin 9) and A1U112(pin 3). The 
Address/Data Bus (ADO-AD7) is used to transfer data or control signals from the SCC to the CPU, or from 
the CPU to the SCC. 


SCC Decoder 


The SCC Decoder (A1U515 and A1U213) uses 1O/~M. A14, and A15 from the CPU to generate a signal 
that is the Chip Enable input to the SCC. An active low output on A1U213 pin 4 will enable the SCC to 
select a read or write operation. Another output from the SCC Decoder is the 810 Chip Enable input 
(A1U515 pin 12) to the NSC810 I/O Timer. A high on this line allows the transfer of information between 
the SCC and the !/O Timer. 
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Latch Decode 


The Latch Decode circuitry (A1U714) is used to ensure a smooth flow of data and control signals coming 
into and going out of the pod latches. Using Pod, ~RD, and ~WR as inputs, A1U714 decodes the clock 
and output control lines of the Pod Latches, A1U211 and A1U212 for the setup of operating modes for the 
interface pod and the control lines for the Multiplexer (A1U111). 


Pod Latches 


The pod Latches (A1U211 and A1U212) configure the data and control lines for the DLC and the interface 
pod to the application that has been selected. The control lines for the multiplexer (A1U111) are generated 
by the pod latches. 


2:1 Multiplexer 


The DTE and DCE clocks coming into the HP 4951C are multiplexed through A1U111. The inverted 
output of this signal is TXCLK which is used by the SCC as inputs ~TRXCB and ~RTXCA, and by the 
interface pod as TXCLK. Data coming out of the SCC is multiplexed through A1U111 and becomes TD 
going to the interface pod. The control lines for the multiplexer (A1U111pins 2 and 14) come from the pod 
latch A1U211. 


8-9. SYSTEM I/O DECODE THEORY 


1/O Timer 


The NSC810 I/O Timer (A1U814) is a three port Input/Output device. The NSC810 is programmed and 
controlled by the system CPU using ADO-AD7 and discrete system control signals. Port A (PAQ-PA7) is 
used primarily for system memory decoding and enabling. PA5 is used as a system interrupt to the Disc 
Controller Board (A3)._ PA7 is used to generate the -HOLD signal used by the Arbiter section of the CRT 
Gate Array (A1U510). Port B (PBO-PB7) is used as part of the keyboard scan circuitry along wilh latch 
A1U812. Port C (PCQ-PC3) has several output functions. PCO is used as the Horizontal Drive enable to 
the CRT Deflection circuitry. PC1 and PC2 are used to reset the interrupt circuits for ~RSTB and ~RSTC. 
PC3 is used as an output enable or disable for the beeper circuit A1U716. TOOUT and T1OUT are used in 
conjunction with the Tick Clock Generator circuitry to provide time marks with data that is input to the 
system capture buffer (A2U406). 


Keyboard Latch 


The Keyboard Latch (A1U812) is used in conjunction with the system CPU as it writes row and column 
scan addresses to the HP 4951C keyboard Assembly. Scan information (ADO-AD7) is written to the 
Keyboard through this latch when the CPU is doing an 1/O write to the keyboard. The latch clock signal is 
derived through A1U714 from the CPU, -WR, and the Keyboard select from I/O Decoder A1U313 pin 12. 
The Key stroke status information is returned to the system from the keyboard via the NSC810 Port A. 
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Keyboard 


The keyboard assembly (A4) of the HP 4951C system is a simple 8 X 8 row and column matrix. Each key 
is assigned a specific row and column. The CPU will write to the keyboard, using the keyboard latch 
(A1U812) and activate a row to be sampled. The CPU will then read the status of the addressed row via 
Port A of the NSC810 (A1U814). Any keys activated on that row will be detected by the column value and 
read back via Port A. This process repeats and is called the Keyboard Scan Routine. 


Softkey Decode 


The HP 4951C uses a technique known as "Menu Driven" or "Softkey Driven" menus as the main 
interface. This allows the user to step their way through the system functions and control by means of 
selecting singly defined keys. These are the F1-F6 keys, More key, and Exit key located just under the 
main display screen. The function of the key is displayed at the base of the display. As these keys are 
pressed, their function changes. Many levels of commands are available using the different levels of 
softkeys. Certain Softkey functions are detected and decoded through the use of the Softkey Decode 
circuitry (A1U615 & A1U715). The result of specific Softkey activation results in RSTB becoming active to 
the system CPU. The appropriate interrupt service routine is then executed by the system. 


Beeper Circuit 


The system beeper is comprised of a 555 Timer (A1U716), a speaker (A1LS916) and discrete analog 
components. PC3 of the NSC810 controls the ~RST input of A1U716. The removal of A1E815 disables 
the speaker of the beeper circuit. This jumper is commonly removed when troubleshooting system 
failures. Note that the beeper circuit is powered by +12 vdc. 


1{O Decoder 


This device is used to generate chip enables to several I/O device circuits. The I/O Decoder (A1U313) 
Address consists of A11- A13 and the chip enable consists of Ai4-A15 and |O/~M from the system CPU. 
The decoder is enabled only when A14-A15 are low and IO/~M is high. The proper I/O select address on 
A11-A13 is then decoded and the proper I/O Device enable is generated. 


DECODER OUTPUT (/O DEVICE ENABLE 
YO pin 15 unused 
Y¥1 pin 14 CRT Controller (A1U514) 
Y2 pin 13 POD Latches (A1U211 & A1U212) 
Y3 pin 12 Keyboard Latch (A1U812) 
Y4 pin 11 Tick Clock Latch 
YS pin 10 unused 
Y6 pin 9 Remote Latch & ACIA 
(A2U206 & A2U209) 
Y7 pin 7 unused 


Tic Clock Generator 


The HP 4951C system uses a scheme known as "Tick Marks” or sometimes called "Time Stamps" to keep 
track of real-time events during data monitoring or sirnulating processes. These Tick Marks are inserted 
into the system Capture Buffer (A2U406) during run time operations of the system. The tick mark is 
generated with reference to TOOUT from the NSC810 to the clock input of the Tick Counter (A1U114). For 
every 64 counts QC (A1U114 pin 9) goes high and generates a ~RSTA to the system CPU. 
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The system then updates the timing information in the Capture Buffer by means of an appropriate interrupt 
service routine. During operations where a time remainder is generated, the remainder count value of the 
Tick Clock Counter (A1U114) can be sent to the system by means of the Tick Clock Latch (A1U712). To 
enable the Tick Clock Latch, the system must do an I/O Read to the Tick Clock Latch. Each time the 
Latch Read occurs the Tick Clock Counter is cleared or reset by means of A1U114 pins 2 and 12. 


8-10. DUAL PORT RAM THEORY 


The Dual Port RAM (A1U411) allows two asynchronous processes to share a common section of memory. 
The circuitry is designed to minimize the amount of system overhead in performing the task of refreshing 
the CRT. The basic responsibility of this circuitry however, is to preserve system integrity by preventing 
bus contentions and hashing on the CRT. 


CPU Address Latch 


The CPU Address Latch is an eight bit latch (A1U413) used to demultiplex address and data on the input 
side of the Arbiter Multiplexers (A1U513, A1U512, and A1U713). The latch is enabled by ALE from the 
system CPU. Note that A8-A11 to A1U713 is not sent through the address latch A1U413. This is because 
A8 through A15 from the system CPU is address only. There is no data associated with this bus. 


CRTC RAM 


As display information is read from the Dual Port RAM, it is written to the CRTC RAM (A1U711). Since the 
display must be refreshed 60 times per seconid, this copy of the information is used to update the display 
when the CPU has control of the Dual Port RAM and the CRTC Is locked out. 


Dual Port Address Multiplexers 


The Dual Port Address Multiplexer and 2 to 1 multiplexers are used by the system to allow addressing of 
the Dual Port RAM (A1U411) by means of the system CPU (A1U415) and the CRT Controller (A1U514). 
Depending on the level of the ~A/B select line (A11J512, A1U513 & A1U713 pin 1) generated from the 
Arbiter ~EN (A1U510 pin 36), the address value enabled to the Dua! Port RAM will be from the system CPU 
(AO- Ai2) or the CRT Controller (MAO-MA10). 


Dual Port RAM 


The Dual Port RAM circuitry accepts the address and data bus of either the system CPU or the CRTC to 
the RAM under the control of the memory arbiter section of the CRT Gate Array. Normally, the CRT is 
refreshed real-time with the CRTC given continuous access to the Dual Port RAM. In this mode, the 
arbiter continuously samples the ~MREQ input waiting for a memory access request from the system. The 
sampling of this line occurs at the character transfer rate. 


When a memory request is detected, the arbiter asserts the WAIT line which halts the system CPU until the 
current CRTC read cycle is completed. At the completion of the read cycle in progress the arbiter gives 
the system CPU access to the Dual Port RAM and causes the next refresh character to be read from the 
copy stored in the CRTC RAM. When the ~MREQ line is de-asserted, the arbiter, at the beginning of the 
next CRTC read cycle, will return control of the Dual Port RAM to the CRTC. 
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The Dual Port RAM provides enough memory to support two screens of information. The page of 
information dispiayed is determined by the start address progranimed into the CRTC, and ts under the 
control of the system CPU. A new start address can be programmed at any time. The CRT Controller will 
begin accessing the new display data at the beginning of the next refresh cycle. 


CRT RAM Data Latch 


The CRT RAM Data Latch is a dual 4 bit latch used as a single 8 bit latch. Its purpose is to latch character 
information being output from the Dual Port RAM to the CRT Controller Character Data Bus (CDO-CD7),. 
Its enable (~EN) is generated by the Arbiter circuit contained within the CRT Gate Array (A1U510). Note 
that the same enable signal (~EN) inverted is used to enable the CRT RAM (A1U711). This indicates 
whether the Character Data is taken from the CRT RAM or the Dual Port RAM via Latch A1U612. 


CPU Transceiver 


The Transceiver (A1U613) in the data path isolates the system data line outputs from the Dual Port RAM. 
When the CRTC reads from the Dual Port RAM, buffer A1U612 is enabled and the transceiver is disabled 
and information is brought into the CRTC RAM from the Dual Port RAM. 


8-11. CRT CONTROLLER THEORY 


CRTC 


The function of the CRT Controller (CRTC) is to obtain character and attribute information from the system 
memory and convert it to the desired serial dot pattern. In addition, the CRTC (A1U514) also provides 
synchronization signals for video timing and horizontal and vertical deflection (DE, HS, VS). These signals 
as well as the memory refresh addresses (MAO-MAQ), and the character row addresses (RO-R3) are 
generated by the LSI controller chip (A1U514). 


The CRT Controller obtains character and attribute information from the Dual Port RAM (A1U411) and uses 
a character ROM (A1U409) and the CRT Gate Array (A1U510) to create the desired dot pattern to be 
displayed on the CRT. The HP 4951C supports ASCII, EBCDIC, EBCD, BAUDOT, TRANSCODE, IPARS, 
KATAKANA, HEX and custom character sets. Each character can be assigned any or all of the following 
display attributes: overbar, underline, blink(2Hz), cursor(4Hz), inverse video, and half-bright. 


Refresh addresses are gated to the Dual Port RAM during real-time refresh of the CRT. The least 
significant bit of the refresh address is the character clock (A1U510pin27). CCLK is derived from dot 
clock{DC) which is generated by the CRT Gate Array. For each character displayed two bytes of 
information must be read from the Dual Port RAM. Display data stored in the Dual Port RAM is interleaved 
with character information on even address boundaries and attribule data on odd boundaries. 


As character and attribute data are transferred to the CRT Controller, a copy of the screen information is 
written into the CRTC RAM (A1U711). This copy is created in the event that the CRTC is denied access to 
the Dual Port RAM. When this occurs, the CRTC uses the data from the CRTC RAM to refresh the CRT. 


The use of CCLK as the least significant address bit allows two bytes (character and attribute) to be 
transferred to the CRT Controller in a single character time. The clots are modified on a character basis 
according to the assigned video attributes and then resynchronized with the dot clock before driving the 
video amplifier. 
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Each attribute may be assigned independent of any other. Overbar and underline are encoded into the 
character ROM for every character. These two attributes are enabled by the appropriate attribute bits and 
character scan line. The Blink and Cursor rates are generated by extracting the 60 Hz vertical refresh rate 
from the video blanking signal (DE) and then dividing it down to the desired 2Hz and 4Hz rates. 


Character Latch 


The CRTC latches the character and attribute bytes at the appropriate times. The character latch (A1U412) 
outputs (CO-C7) are used to address the character ROM (A1U409). 


Character ROM 


The character ROM (A1U409) is programmed to output the correct dot pattern for the current scan line 
and character selected. The desired character code segment is encoded in the two most significant bits of 
the attribute byte (CD6, CD7) which drive the ROM address lines A13 and A12. The least significant ROM 
address lines (AO-A3) decode the character scan line and are driven by the row address lines (RO-R3). The 
eight bit output from the Character ROM is input to the CRT Gate Array where the signals are 
resynchronized and sent to the video amplifier. 


CRT Gate Array 
Arbiter 


Two asynchronous devices, the CPU and the CRTC, share the same address space in the Dual Port RAM. 
The Arbiter area of the CRT Gate Array switches control of the Dual Port RAM between the CPU and the 
CRTC during normal operation. The CRTC generally controls the Dual Port RAM. When the CPU 
requests access to update the display information, the arbiter puts the CPU into a wait state. Once the 
last instruction/character of the CRTC is finished, the arbiter switches control of the address and data lines 
to the CPU. 


The arbiter has one additional mode that is controlled by the system. By asserting the ~HOLD input, the 
arbiter will lock out the CRTC from the Dual Port RAM and give the system CPU continuous access to this 
section of memory. This input is used for starting and stopping the display during runtime and can also 
be used to setup the entire display with new information before actually displaying it on the CRT. 


External Video 


The External Video circuit (A1U611) allows an external monitor to be used in conjunction with the HP 
4951C. The inputs to the circuit consist of signals containing the video information as well as DC power 
supply inputs, all taken directly from the main board of the instrument. The information signals are taken 
from the video portion of the main board and consist of Half Bright Drive (HBDR), Full Bright Drive (FBDR), 
Horizontal Sync (HS), Vertical Sync (VS), and Character Clock (CCLK). 


The DC power supply inputs come directly from the power supply on the main board and consist of +5, -5, 
and Ground. The output of the circuit is a composite video signal which attaches through a 75 ohm 
coaxial cable to the back panel of the instrument and is one of the four following values: 


-0.9V Horizontal and Vertical Retrace 
-0.3V Dark Screen 

+0.3V Half Bright 

+0.9V Full Bright 


Mode! 4951C Service 


This signal is compatible with the RS-170 standard. The horizontal retrace signals occur at a 15.750 kHz 
rate and the vertical retrace occurs at a 60 Hz rate. 


8-12. CRT DEFLECTION THEORY 


Vertical Synchronization 


The Vertical Syne (VS) signal from the CRT Controller generates the vertical deflection for the CRT. The 
60 Hz signal is changed to an analog signal during the duty cycle (A1U507). The output of the duty cycle 
drives a Dual Slope integrator (A1U608) which creates a sawtooth wave. Amplitude and DC offset for 
proper centering must be manually adjusted to create the proper deflection size. 


Video 


Half Bright (HB), Full Bright (FB), and the Active Pull Up (APU) are the inputs to the Video circuitry. The 
decoded outputs of Half Bright and Full Bright provide a drive signal for the circuitry. The Half Bright or 
Full Bright voltage is applied to the cathode of the CRT. 


Horizontal Synchronization 


The Horizontal Syne (HS) and high voltage are generated from the same circuit. HS drives the flyback 
transformer (A1T501) which provides supply voltages and the horizontal deflection. Duty cycle correction 
adjusts the signal for correctly driving the deflection circuitry. 


Drive Enable Circuit 


The Drive Enable circuit is controlled by NMI and HZEN. At power up this signal is disabled. Once the 
HP 4951C passes self-test and the CRT Controller is programmed, HS goes high. The output from the 
Drive Enable Circuit is shifted from 5 to 12 volts to drive the flyback FET (A1Q604) which goes to the 
transformer(A1T501). 


Flyback Transformer 


The flyback transformer generates the supply voltages and provides the proper signal for the horizontal 
deflection. It sends a video amplifier supply voltage of 28 volts which is routed through the active pull up 
and provides the post accelerator voltage. The other outputs provide biasing for the CRT, intensity adjust, 
and focus adjustment. 


8000 volts may be present in the HP 4951C even when the instrument is 
turned off. To avoid personal injury, observe all safety precautions and 
warnings stated on the instrurnent arid in the manual. This product is a 
Safety Class 1 instrument which must be connected to an earth ground. 
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8-13. SYSTEM MEMORY THEORY 


Address Latch 


This eight bit single direction latch (A2U411) is used to demultiplex AOQ-A7 from ADOQ-AD7 on the rising 
edge of ALE from the system processor. The true address values are sent to each ROM and RAM device 
residing on the system address bus. Note that AO-A7 does not have the same electrical continuity as 
ADO-AD7. 


Upper/Lower Memory Decode 


The logic that A2U310 forms is used to enable the upper or lower half of memory decode from the Dual 2 
to 4 Memory Decoder (A2U306). The decoder uses the value of A15 for the upper/lower half indicator. 
l|O/~M from the system CPU must be low for A2U310 outputs (pins 6 & 8) to go active low. This denotes 
addressing to the system memory and not an I/O device. 


Memory Decode 


The Memory Decode device is a Dual 2 to 4 Decoder. Decoder 1 is used to generate enable signals 
(A2U306 pins 4-7) for the upper half of the system memory. Inputs include A13, A14, and ~LM from 
A2U310 pin 8. Decoder 2 is used to generate enable signals (A2U306 pins 9-12) for the lower half of the 
system memory. Inputs include PAO, PA4 from the NSC810, and ~HM from A2U310 pin 6. 


Discrete Decode Logic 


Discrete logic (A2U205, A2U307, A2U308, & A2U309) is used to generated chip enables to all of the 
memory devices used in the system memory (A2U304, A2U403, A2U406, A2U407, & A2U409). Inputs to 
this circuitry consist of memory decode enables from A2U306, signals from the NSC810 Port A, and other 
signals from the system CPU. 


Page ROM (ROM P) 


The Page ROM (A2U304) is a 512 kbit (64 kbyte) CMOS EPROM. It contains system code that is essential 
for power up (PV BOOT CODE). ROM P is segmented into pages, thus the name "Page ROM". This is 
accomplished by PA1 and PA2 on address pins 26 ancl 27. A2E6 is used to enable the output of the Page 
ROM during CPU NO-OPS testing. Data outputs (BO-B7) can be electrically removed from the system 
Address/data bus by removal of bus jumper A2E2. 


Bank ROM (ROM B) 


The Bank ROM (A2U403) is a 512 kbit (64 kbyle) CMOS EPROM. It contains the system code. ROM B is 
segmented into 32 kByte banks, thus the name "Bank ROM". This is accomplished by ~MC from the 
memory decoder A2U306. For testing, the dala bus (ADO-AD7) can only be electrically removed from the 
system bus by lifting A2U403 pins 11- 13 and pins 15-19. 
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Mass Store ROM (ROM M) 


The Mass Store ROM (A2U407) ts a 256 kbit (82 kbyte) CMOS EPROM. It contains code used for some of 
the Mass store operations involving the A3 Disc Controller Board. The upper half of address space 
contains the actual code. The upper half of address space within ROM M is always enabled by tying A14 
of A2U407 high via A2E5. Data outputs (BO-B7) ori ROM M can also be electrically removed from the 
system bus (ADO-AD7) by the removal bus jumper A2E2. 


Application RAM (RAM A) 


The Application RAM (A2U409) is a 256 kbit (82 kbyte) CMOS RAM. It is used by the system application 
programs that can be used by the HP 4951C. These application programs can be loaded from a controller 
or another HP 4951C using the rear Remote interface port. Some applications are included with the the 
HP 4951C and reside in system ROM. The programs must still be loaded to the Application RAM in order 
to be executed by the system CPU. Data outputs (BO-B7) on RAM A can be electrically removed from the 
system bus (ADO-AD7) by the removal of the bus jumper A2E2. The contents of this RAM can be retained 
when power is removed from the HP 4951C. This is accomplished by a battery (A2BAT1) connected to 
the Vcc pin on A2U409. 


Capture Buffer RAM (RAM C) 


The Capture Buffer RAM (A2U406) is a 256 kbit (82 kbyte) CMOS RAM. It is used by the system as the 
main storage area for data being brought in by the system DLC. Timing information generated by the Tick 
Clock Generator is also stored here. Information stored in RAM C can be viewed by the user in the 
Examine Data Menu of the HP 4951C. Data outputs (CO-C7) on RAM C can be electrically removed from 
the system bus (ADO-AD7) by the removal of bus jumper A2E3. The contents of this RAM can also be 
retained when power is removed from the HP 4951C system. This is accomplished by a battery (A2BAT1) 
connected to the Vcc pin on A2U406. 


8-14. REMOTE INTERFACE THEORY 


The Remote Interface circuitry provides the HP 4951C with a second Input/Output port. It allows an 
external remote device or external printer to be connected to the HF 4951C. The CPU is connected to the 
Remote Circuitry through five control lines and an address/data bus. The Remote Circuit toggles an 
interrupt line to the microprocessor when there is information to be read. The Remote Circuit shifts the 
TTL level information from the HP 4951C to RS-232C level to the external device. it can also shift 
RS-232C level information to TTL level information. 


Device Select 


The Device Select decode circuitry (A2U204) converts the control signals coming from the system to an 
input for the Program Latch (A2206). 
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Program Latch 


The address/data bus goes to the Program Latch (A2U206) which controls the baud rate generator circuit 
and to the Asynchronous Serial Interface. The signal output from the latch controls five different functions 
of the Remote/Printer Circuit: 


Sets the selected output baud rate 

Sends the DTR signal to the output stage 
Enables the output stage 

Disables the output stage 

Sends a clock signal to the Loopback Multiplexer 


Clock Generator and Speed Multiplexer 


The baud rates are created by a crystal controlled bit rate generator (A2U207) and the outputs are applied 
to an eight-to-one multiplexer (A2U106). The output of the multiplexer goes to the Asynchronous Serial 
Interface (A2U209) and is also the data transmit/receive clock. 


Asynchronous Serial Interface 


The microprocessor uses the Asynchronous Serial Interface (A2U209) as an input/output port to control 
the transmission and reception of the data to and from the HP 4951C. The Asynchronous Serial Interface 
converts parallel data from the memory of the HP 4951C to serial format and incoming data from serial to 
parallel. Information is transferred to and from the Asynchronous Serial Interface across the data bus 
ADO-AD7. The read and write lines from the microprocessor control the direction of the data flow through 
the Interface. 


Output Disable 

Disabling the Remote Interface circuitry is accomplishec by setting A2U204 pins 9 & 12 high. This is done 
by the Remote Control Latch (A2U206) on pin 19. Disabling will cause activity on TXD and ~RST oulputs 
to halt. Note that part of A2U204 is also used as the clock enable to the Remote Control! Latch (A2U206). 
Loop Back Multiplexer 

The Loop Back Multiplexer has two functions. First, it routes the input data to the Asynchronous Serial 
Interface. Second, it loops the TXD, RTS, and DTR signals back to the Asynchronous Serial Interface 
during the self test mode which serves as a complete self test for the Remote Circuitry. 


RS232 Drivers and Receivers 


Data coming from the memory section of the HP 4951C routed through the Asynchronous Serial Interface 
is converted from TTL levels to RS232C levels through the logic level shifting circuitry (A2U102). 


Data coming into the system is converted to TTI levels from RS232C levels through the Receiver Circuitry 


(A2U103). After the inputs are level-shifted, the signal goes through the Loopback Multiplexer to the 
Asynchronous Serial Interface. 
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8-15. FLOPPY DISC CONTROLLER THEORY 


The HP 4951C Floppy Disc Controller board handles commands for data transfers to and from the Floppy 
Disc Drive. It controls the commands for the correct operation of the disc drive, as well as controlling 
whether data is going to the disc drive or being read from it. 


80C88 Processor 


The 80C88 (A3U505) is an 8-bit CHMOS microprocessor which can operate in two modes: minimum mode 
or maximum mode. It is used in the minimum mode on the A3 Floppy Control board by tying the 
min/max pin high. The 80C88 has a 20 bit address bus with the lower eight bits of the address bus 
multiplexed with the eight bit data bus (ADO-AD7). The upper four address bits (A16-A19) are also time 
multiplexed. The CLK, RESET, and READY control inputs come from the Clock Generator/Ready Sync 
(A3U808). The INT interrupt to the processor is driven by the Programmable Interrupt Controller (A3U306). 
The HOLD input (driven by the DMA Controller A8U400) is used to request access of the 80C88 buses. 
Contro! outputs from the processor indicate read and write Memory or [/O cycles (~RD, ~WR, !O/~M), 
when a valid address is on the ADO-AD7 bus (ALE), when data is on the ADO-AD7 bus (~DEN), and the 
direction of data flow between the 80C88 and the NSC800 system processor (DT/~R). There is also an 
interrupt acknowledge (~INTA), and a signal which indicates that the 80C88 has relinquished control of its 
address and data buses (HLDA). 


The 80C88 can address up to 64k I/O locations using address lines ADO-AD7 and A8-A15. Address lines 
A16-A19 are low during I/O operations. Each processor bus cycle consists of at least four clock cycles 
(T1-T4). 


Internal "bus-hold" circuitry is used on the address and data buses and control signals (~DEN, DT/~R, 
lO/~M, ~RD, ~WR, HLDA, and HOLD) to prevent high current conditions caused by floating inputs. These 
bus-hold circuits maintain the last valid logic state if no driving source is present (i.e. an unconnected pin 
or a driving source goes into high impedance). 


Read Cycle 


The 80C88 can read the I/O and memory devices on the Floppy Control board, or it can read the NSC800 
system memory. The read cycle begins in T1 with the assertion of the address latch enable signal (ALE). 
The trailing of ALE is used to latch the lower eight bits of address information from the ADO-AD7 bus 
during T1. Address lines A8-A15 do not need to be latched because they are not multiplexed and are valid 
throughout the entire bus cycle. From T1-T4 the 1!0/~M signal indicates whether the read cycle is a 
memory or I/O cycle. At T2 the address information is removed from the AD bus and the bus goes 
tri-state. After a slight delay into T2 (to provide time for the bus to float) the ~RD signal goes low. If the 
read cycle is to the NSC800 system memory (rather than to a memory or I/O device on the Floppy Control 
board), the 80C88 also provides the DT/~R and ~DEWN signals to enable the Data Transceiver (A3U608) on 
the ADQ-AD7 bus. The addressed device enables its internal data bus drivers to output data onto the data 
bus. When the 80C88 pulls ~RD high, the acidressed device tri-stales its bus drivers. 


Write Cycle 
A write cycle begins with the assertion of ALE, valid address information being put onto the ADO-AD7 and 
A8-A15 address buses, and IO/~M indicating the type of write operation. During T2 the 80C88 puts the 


data to be written to the addressed device onto the ADO-AD7 bus. The data remains valid at least until the 
middle of T4. At the beginning of T2 ~WR is asserted to the addressecl device. 
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Clock Generator / Ready Sync 


The Clock Generator (A3U808) is used to generate three control signals to the 80C88 processor (RESET, 
CLK, and READY), and the OSC signal that is used to clock the Shift Register (ASU806). The 5 MHz clock 
is derived by dividing the 15 MHz input frequency by three. The timing of RESET is determined by the RC 
network on the ~RES input. Because the ~ASYNC input is tied high, the clock generator synchronizes an 
incoming high READY signal to the falling edge of the clock before the active high READY output is 
generated to the processor. In this way the processor can be held off by keeping the READY output low. 


Address Latches 


A3U508 latches the lower eight bits of address information from the ADO-AD7 bus on the falling edge of 
ALE when HLDA is low. The address output of A3U508 (AQ-A7) are put onto the system's multiplexed 
address/data bus (ADO-AD7) by A3U308. A3U408 puts the A8-A15 address bits onto the upper system 
address bus (A8-A15). 


Data Transceiver 


A3U608 is used to transfer data between the 80C88 and the NSC800 system processor. The DT/~R 
control signal from the 80C88 determines which direction data flows. When DT/~R is high the 80C88 is 
transmitting data to the NSC800. 


Read/Write Mux 


The ~RD and ~WR signals from the 80C88 are multiplexed by A3U105 to produce separate I/O and 
memory read/write signals (~LORD, ~IOWR, ~MEMRD, and ~MEMWR). IO/~M from the 80C88 determines 
which read or write output from the multiplexer is active (low). The multiplexer is enabled when HLDA is 
low (the 80C88 is controlling the bus). 


Memory Select Decoder 


A3U708 is a 3-to-8 decoder which decodes address bits A18 and A19 to select the 80C88’s on-board 
memory devices (RAM or ROM), or to generate ~BREQ to the NSC800 system processor to ask for access 
to the system memory device. The decoder is enabled when HLDA is low (80C88 has control of the bus) 
and ALE is high (valid address information is on A18 and A19). 
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ROM 


The 32 kbyte ROM (A3U606) resides in the upper portion of the 80C88’s memory range and 
F8000H-FFFFFH. It contains all the software that initializes and controls the devices on the Fioppy Control 
board as well as the Floppy Drive. At RESET the 80C88 jumps to location FFFFOH to begin execution. 


RAM 


The 32 kbyte RAM (A3U304) resides in the lower portion of the 80C88’s memory range at address 
QOOOOOH-007FFH. The RAM is used for all internal variables, the stack area, the interrupt vector area, and 
the runtime caches that are used for transferring data to and from the Floppy Control board and the 
Floppy Disc. 


I/O Select Decoder 


A 3-to-8 decoder (A3U104) decodes A5-A7 to select the I/O devices of the 80C88. The on-board 1/O 
devices are the Programmable Interrupt Controller (A3U306), the DMA Controller (A3U400), the Floppy Disc 
Controller (A8U600), and the Disc Latch (A3U803). An interrupt to the NSC800 system processor 
(~FLPINT) is generated by the least significant decoder output (~INTSYS). The decoder is enabled when 
HLDA is low (80C88 has control of the bus) and lO/~M is high (I/O cycle). 


DECODER OUTPUTS I/O ADDRESS RANGE 


~INTSYS O0-1FH 
~PICCS 20-3FH 
~DMACS 40-5FH 
~FDCCS 60-7FH 
~DISCLATCH 80-9FH 


System Interface Timing Generator 


When the 80C88 needs to communicate with the NSC800 system processor it pulls ~BREQ low to request 
use of the system bus. A Serial to parallel shift register (A8U806), along with a Flip Flop (A3U707) and 
several miscellaneous gates, control the timing of the control signals used during communication between 
the 80C88 and the NSC800 system processor. When the NSC800 releases the system bus to the 80C88 
~BACK goes low. The inverse of ~BACK is used to propagate a one through the shift register. The shift 
register outputs control the sequence and timing of events that occur during the remainder of the cycle. 
Two bytes of data are transferred each time the 80C88 has control of the bus. 


Programmable Interrupt Controller (PIC) 

The PIC (A8U306) is an I/O device of the 80C88, and is used to manage all interrupts on the Floppy 
Control board. The PiC can be programmed to delermine the order of priority of interrupts. the main 
functions of the PIC are: 


o Accept up to seven active high interrupts and determine which interrupt has the highest priority. 


o Determine whether or not an incoming interrupt has a higher priority than the interrupt currently 
being serviced. 


oO Issue an interrupt (INT) to the 80C88 based on these decisions. 
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When the 80C88 receives INTR it sends an acknowledge pulse (~INTA) back to the PIC. When the PIC 
receives ~INTA it chooses the highest priority interrupt from all requests. The 80C88 then sends the PIC a 
second ~INTA pulse which causes the PIC to put vectoring information on the data bus. These are the 
interrupts which the PIC monitors: 


{RO - NMI from the Power Supply indicates that the Power Supply is going down. 

IR1 - FDCINT from the Floppy Disc Controller (FDC ASU600) indicates that the FDC has completed 
a command. 

IR2 - SYSINT is derived from the ~INTFLP interrupt from the NSC800 system processor. 

IRS - DISCCHG from the Floppy Drive indicates that a floppy disc has been installed. 

IR4 - ~DISCCHG from the Floppy Drive indicates that a floppy disc has been removed. 

IR5 - Used for SA or Test Conditions. 

IR6 - Used for SA or Test Conditions. 

IR7 - ~INDEX from the Floppy Drive indicates one revolution of a floppy disc occurred. The 
service routine for this interrupt updates the media wear counter located in the RAM. Once 
this counter reaches 1000 the counter field on track 79 of the floppy disc is updated. This is 
done to monitor the wear on a floppy disc. After a disc has been used for approximately 1.5 
million rotations a warning message is generated to the user indicating that the disc should 
no longer be used. 


DMA Controller 


The DMA Controller (A83U400) is an I/O device of the 80C88. It is used to speed up data transfers between 
the Floppy Control board RAM and the floppy disc. The 80C88 can read the status of the DMA Controller 
or it an program it to perform DMA transfers by addressing the internal registers of the DMA Controller and 
writing to these registers on the ADO-AD7 bus. The DMA Controller drives the ~IORD, ~IOWR, ~MEMRD, 
and ~MEMWAR lines during DMA transfers to access the I/O devices (the FDC A3U600 and the Disc Latch 
A3U803) and the memory device (RAM A3U304). It also issues HOLD to the 80C88 to request access of 
the bus for the transfer. The 80C88 responds with HLDA when it grants the DMA Controller the bus. The 
DREQ input of the controller is driven high by the FDC when it has data from the floppy disc to transfer, or 
when it is ready to receive data from RAM to transfer to the floppy disc. The DMA Controller responds to 
DREQ by pulling ~DACK low. 


DMA Address Latch 


Latch A3U403 is used during DMA transfers to latch tne upper eight bits of address information from the 
DMA Controller. During a DMA transfer the controller puts the lower eight bits of address information 
directly onto the AO-A7 bus. The upper eight bits are put onto the ADO-AD7 bus. The controller generates 
AEN and ASTB to latch these eight bits onto the A8-A15 address lines. 


DMA Transfers 


The DMA Controller coordinates DMA transfers of data between the RAM and the Floppy Drive. Data can 
be transferred from the RAM to the Floppy Disc (memory to I/O mode) or from the floppy disc to the RAM 
(I/O to memory mode). The 80C88 sets up the DMA Controller using ~DMACS, ~IOWR, AOQ-A3, and 
ADO-AD7. 80C88 sets up the FDC using ~FDCCS, ~IOWR, AO, A1, anc ADO-AD7. 


lf the transfer mode is memory to I/O, the FDC generates DREQ to the DMA Controller to say it is ready to 
receive data. If the transfer mode is 1/O to memory, the FDC generates DREQ when it has data frorn lhe 
floppy disc. The DMA Controller asserts HOLD to the 80C88 to request the bus. The 80C88 sends the 
DMA Controller HLDA when it releases the bus. HLDA going high also selects the RAM. 
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The DMA Controller puts the address of where the data will come from or go to in RAM on the bus. The 
lower eight bits of the address are put onto the AO-A7 bus, and the upper eight bits are put onto the 
ADO-AD7 bus. The DMA Controller sends the DMA Address Latch AEN and ASTB to Jatch the information 
on the ADO-AD7 bus onto A8-A15. 


The DMA Controller pulls ~DACK low. This selects channel B of the FDC Mux. The FDC chip select is 
pulled low and AO and A1 are pulled high. This selects the internal data register of the FDC (where data 
will go to or come from). The DMA Controller pulls ~IOWR and ~MEMRD low, or ~IORD and ~MEMWR 
low depending on the transfer mode. The data is transferred on the data bus. The FDC issues the 
~FDCINT to the PIC when the transfer is complete. 


Floppy Disc Controller (FDC) 


The Floppy Disc Controller (A3U600) handles commands for data transfer to and from the floppy disc. The 
FDC has two modes of operation: single density or double density. ~DDEN is tied to ground in this 
application to put the FDC in the double density mode. The FDC is reset by the 80C88 by pulling 
~MSTRRES low. The CLK input is 2 MHz from A3U804. 


FDC Mux 


The FDC Multiplexer (A8U500) selects the address and control signals that go to the Floppy Disc Controller 
(FDC A3U600). The ~DACK output from the DMA Controller controls whether the A or the B inputs of the 
mux are routed to the FDC chip. Normally the ~DACK line is high which selects the B inputs. This 
connects the FDC chip select (~FDCCS) from the 80C88's |/O Select Decoder so that the 80C88 can read 
or write to the FDC. Address lines AO and A1 are also connected to the FDC. The 80C88 uses these lines 
to access the internal registers of the FDC. 


During DMA transfers when the DMA Controller receives a DREQ from the FDC, the DMA Controller 
responds by pulling ~DACK low. This selects the A inputs of the mux. The A input, which goes to the 
FDC chip select, is tied to ground to select the FDC. The AO and Aji lines are tied high to address the 
internal data register of the FDC. 


FDC Disc Latch 


The Floppy Disc Controller (FDC A8U600) handles commands for data transfer to and from the floppy disc. 
It also, along with the Disc Latch (A8U803), controls the head move commands required for operation of 
the Floppy Drive. The FDC and the Disc Latch are i/O devices of the 80C88. The ~HALFCLK output of 
the Disc Latch is connected to the ~ENMF and ~5/8 control inputs, and tells the FDC to internally divide 
the clock by two. This creates a 1 MHz clock for use with 5 1/4 inch floppy discs. 


80C88 and FDC Interface 
The interface between the FDC and the 80C88 processor consists of an eight bit data bus (ADO-AD7), 


address lines AO and A1, ~IORD, and the ~FDCCS chip select. Using these lines the 80C88 can read the 
status of the internal FDC registers or write to the registers. 
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FDC Adjustments and Control Signals 


When the ~TEST output of the Disc Latch is driven low the FDC is put in a calibration mode and the VCO, 
WPW, and RPW signals can be adjusted using pots ASR2 and A3R8, and variable capacitor A3C11. 


The FDC issues DREQ to the DMA Controller during DMA transfers when its internal data register has data 
ready to transfer, or when it is empty and ready to receive data. 


FDCINT is the FDC’s interrupt output which is monitored by the PIC (A3U306). FDCINT goes high at the 
completion of any command. 


Floppy Drive Control Signals 


The following signals are sent to the micro floppy disc drive from the A3 Disc Controller Assembly. They 
are used to initiate contro! and send data from the FDC (A3U600) to the Micro Floppy Disc Drive via 
A3U803 and A3U703. 


~DRIVESEL (A3U803-2) 


The select lines provide the mean to enable/disable all other interface lines. When the ~DRIVESEL line is 
true (low), the drive is enabled and is considered active. When the ~DRIVESEL line is false (high), all 
controlled inputs are ignored and all drive lines are disabled. 


~MOTON (A3U803-5) 


The disc motor is in a rotating mode at the falling edge of ~MOTON only when the drive is selected and 
continues to be in the same mode even if the drive is not selected. The disc motor starts rotating when a 
disc is inserted during this mode. The disc motor is in a non-rotating rnode at the rising edge of ~MOTON 
only when the drive is selected. In this mode, the disc motor does not rotate even when a disc in inserted. 


~STEP (A3U703-3) 

A true (low) pulse on this line will cause the access to move the read/write head to the adjacent track. The 
direction of the motion is determined by the ~DIRECTION input at the trailing edge of the pulse. The drive 
should be able to seek to track 00 under control of the system even if there is no disc inserted at the time. 


~DIRECTION (A3U703-5) 


A false (high) level on this input will cause a STEP input to move the read/write head away from the disc 
spindle. A true (low) level will cause a STEP input to move the read/write head toward the drive spindle. 


~HDSEL (A3U803-6) 


A true (low) level on this input will cause Head | (upper) to be selected. A false (high) level on this input 
will cause Head O (lower) to be selected. 
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~WRGATE (A3U703-7) 


When this line is true (low), the write current circuits are enabled and information may be written under 
control of the ~WRDATA output. 


~WRDATA (A3U703-9) 


A true pulse (low) causes a bit to be written on the disc if ~WRGATE is true (low). Pulses will not appear 
on this line when ~WRGATE is a false (high) level. No write pre-compensation will be required. 


~CHGRES (A3U803-9) 


When this line is low at the drive selected condition, and when a disc is installed, ~DISCCHG signal will be 
made false (high). 


~INUSE (A3U703-12) 
The disc drive LED is turned on at the falling edge of ~INUSE only when the drive is selected and 


continues to be on even when the drive is not selected. The disc drive LED is turned off at the rising edge 
of ~INUSE only when the drive is selected. 


Floppy Drive Interface Signals 


The following signals are sent from the Micro Floppy Disc Drive to the A3 Disc Controller Assembly. They 
are used to initiate drive feedback control and return data to the FDC (ASU600). The interface devices 
used for these signals are A3U603 and A3U703. 


~INDEX (A3U603-8) 


A true (low) pulse is to be provided for each revolution of the disc motor when the drive is selected and 
~DRRDY signal is low (true). 


~TRKO (A3U603-11) 

This line is true (low) when the read/write head is positioned on track OO or on an outer position of track 
OO. It will be made false (high) otherwise. This track OO indicator is derived from a sensor and not as a 
result of a track position counter. 


~WRPRT (A3U603-13) 


This line is true (low) if a disc which is write protected is installed. This line will be false (high) otherwise. 
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~RDDATA (A3U603-15) 


A true (low) pulse is provided on this line for each bit detected on the disc when the drive is selected and 
~DRRDY signal is low (true). 


~DISCCHG (A3U603-17) 


This line will be true (low) at power on and whenever a disc is removed from the drive. The line will 
remain true (low) until both the following conditions have been met: 


A. A disc is installed, and 
B. A ~STEP pulse or ~CHRES signal has been received when the drive is selected. 


~DRRDY (A3U703-6) 

This line is true (low) while the following conditions are rnet. 
A. The drive is selected, 
B. Adisc is inserted, 


C. The ~Index period of the disc drive motor stabilizes within 
100 ms +/- 2.5%. 


8-24 


Model 4951C Service 


8-16. HP 4951C TROUBLESHOOTING 


Servicing the HP 4951C Protocol Analyzer takes in account several troubleshooting techniques. A variety 
of electronic instrumentation is recommended as tools to help determine and isolate instrument problems. 
The following sections briefly discuss some topics that you need to be aware of while troubleshooting the 
HP 4951C. 


Digital Signature Analysis 


DSA is a form of troubleshooting that has been used in industry for years. The majority of the 
troubleshooting procedures for the HP 4951C utilize DSA. DSA techniques are used primarily in digital 
circuitry that is under some type of CPU control. 


NOTE 


Jumper A1E314 should be moved to the ‘N’ position instead of the ‘T’ 
position when using the SA Tables on Revision A main boards. 


Key Data 


Key Data is a term that refers to specific node or sicjnature values that should be checked first within the 
specific DSA table being used. Usually key data nodes are the nodes that are at the end of the chain. All 
other nodes in the chain eventually lead to the key data nodes. Checking the key data generally will tell 
the user if there is a problem within that block of circuitry. 


Totalized Measurements 


One of several modes of the HP 5005A/B Signature Multimeter is the totalized mode. This type of 
measurement is used throughout the DSA procedures for the HP 4951C. It is primarily used to measure 
control signal activity. Valid signatures cannot be generated on control signals, therefore the use of 
Totalization was implemented to do so. Each DSA table has a legend to show the symbol which is used 
to mark the node that is used for the measurement. 


Frequency Measurements 


Another mode of the HP 5005A/B Signature Multimeter is the frequency mode. This configures the 
Multimeter as a frequency counter and allows tor accurate measurement of CPU clocks or similar signals. 
This node is used in a variety of places in the DSA procedures for the HP 4951C. Each DSA table has a 
legend to show the symbol used to mark the node that is used for the measurement. 


Standard Unit VS Katakana Unit 


The HP 4951C is built in two similar versions - Standard and Katakana. The instrument firmware differs in 
each unit. Several of the DSA procedures result in different results. The DSA procedures that differ are 
associated with the memory contents and some display information. This manual provides both versions 
of DSA tables. In many cases the same DSA routine can be used for both Standard and Katakana 
instrument configurations. The procedures that are different are marked by the PCA title in the upper right 
hand corner of the DSA table. They are denoted by - KATAKANA OPT.3 ONLY. 
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DSA Procedures where IC pins are removed from Sockets 


There are several DSA procedures that call out in the set up to leave certain IC pins out of the sockets. 
Doing this allows the pins to be removed from an associated bus. True data contents of the device can 
then be measured. Using these procedures should only be used to verify that the ROM is the true failure. 
The PV tests should have flagged an error associated with that ROM. You should previously verify the 
address/data and control to the device before using the DSA that calls out bending the IC legs. Reserve 
such type tests as a last resort to verify the failure in the instrument. 


HP 4951C Service Kit 


A Service Kit for the HP 4951C is available that provides the user with several troubleshooting accessories 
that are helpful in needed to diagnose and repair the instrument. Refer to section | of this manual for a 
parts list of the Service Kit. 


Typical Troubleshooting Setups 


Following are several figures that show the typical use of some of the items included in the HP 4951C 
service Kit. 


Figure 8-1. A3 Disc Controller Troubleshooting 


Figure 8-1 illustrates the use of the Disc Sysiem Service Assembly and the Disc Drive Extender Cable. 
Note the Signature Multimeter connection points are located on the Disc System Service Assembly. 
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Figure 8-2. A2 Memory Board Troubleshooting 


Figure 8-2 shows how the A3 Disc Controller Board and Disc Drive can be moved from the system and still 
operate properly. The intent of this figure is to show typical use of the IC clips provided in the HP 4951C 


Service Kit. 


Figure 8-3. Ai Main Board DSA Troubleshooting 


Figure 8-3 shows how the A2 board can be positioned vertically, allowing room to access the A1 main 
board assembly. Positioning of the A2 board is obtained by inserting the right hand corner tab of the A2 
PC board into the slot in the lower case half. The tension provided ly the bus cable is usually adequate to 
hold the A2 board in place. Note that IC clips are used on the A1 assembly. 
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Figure 8-4. A1 Main Board Analog Troubleshooting 


Figure 8-4 illustrates that the instrument can be fully spread out. Functionality is now limited due to the 
fact that the keyboard cable is not connected to the A1 main board. This setup is ideal for access into the 
CRT analog circuitry which is located below the CRT/YOKE assembly. Note thal like the front panel, the 
rear panel can be removed and positioned away from the lower case half. This provides a means of 
accessing the power supply area which is normally congested by the line module assembly located on the 
rear panel. 
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8-17. POWER SUPPLY TROUBLESHOOTING 

The flow chart in Figure 8-5 is an overview of the troubleshooting procedures for the HP 4951C Power 
Supply. There are two general levels: Quick Reference Troubleshooting and In Depth Troubleshooting. The 
Quick Reference Troubleshooting is used to isolate the failure to a circuit level and the In Depth 
Troubleshooting is used to locate the failing circuit. The Power Supply Waveforms referenced here are 
located at the end of this section. 


To begin troubleshooting go to the Power Supply Quick Reference Troubleshooting section. 


8-18. POWER SUPPLY - QUICK REFERENCE TROUBLESHOOTING 
The level of the secondary WV voltage is checked first. If WV is approximately +22 volts, the primary of the 
power supply is probably working and the secondary is troubleshot using the In Depth Troubleshooting 


procedure. If the WV voltage is not +22 volts, either the primary or the secondary could be bad. Once it 
determined which part of the supply is failing, the [In Depth Troubleshooting procedure is used on the 


failing circuit. 
CAUTION 


Use an isolation transformer when troubleshooting any of the primary circuits 


with ac line voltage. 


secondary ground is NOT the same as primary ground. 


I. Symptoms: No Display or No Beeps at power on. 
Action: Determine if there is a power supply failure by checking the fuse and output 
voltages. 
A. Check the fuse. If it is open, replace it and begin troubleshooting the Power Supply. 


B. Following the disassembly procedures in Section VI and using a component locator, locate the 
power supply section on the A1 Main Board. 


C. With ac line power supplied (120 vac or 240 vac), check the following output voltages: 


A1TP203 +5.05 volts +-3% (+4.90 to +5.20 volts) 
A1TP204 = +11.95 volts +-2.5% (+11.65 to +12.25 volts) 
A1TP308 = -12 volts +-5% (-11.40 to - 12.60 volts) 
A1CR21 NMI approximately +4.28 volts (WV voltage minus the 
(Anode) drop from zener A1CR21) 
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D. lf ALL the voltages in step c are correct, the problem is NOT in the power supply. 
Troubleshoot the instrument circuitry. 


E lf ONLY the NMI voltage is incorrect troubleshoot the Power Fail Sense Circuit. 


F. lf ANY of the other voitages (+5, +12, or -12) are incorrect, go to the Quick Reference 
Troubleshooting step Il. 


ll. Symptoms: At least one output voltage is bad when the instrument load is connected to the 


power supply. 
Action: Determine if the instrument load is causing the problem by isolating the power 
supply and rechecking the output voltages. 


A. Turn the power supply off and disconnect the HP 4951C instrument load from the power 
supply by removing the following jumpers: 


A1XE307 (+5V) 
A1XE308 (+12V) 
A1XE309 (-12V) 


B. Connect a 30 ohm/20 watt load between A1TP205 (WV) and secondary ground A1U105-4. 
Note that secondary ground is NOT the same as primary ground. One 20 ohm/20 waitt resistor 
(part number 0811-1656) and one 10 ohm/20 watt resistor (part number 0811-1655) can be 
connected in series if a 30 ohm resistor is not available. 


C Turn the ac back on and recheck the output voltages. If all the voltages are now correct, the 
problem is in the instrument load. Troubleshoot the instrument circuitry. 


D. lf at least one output voltage is bad, go to the Quick Reference Troubleshooting step Ill. 


lll. Symptoms: Atleast one output voltage is bad when the power supply is isolated. 
Action: Determine whether the primary or the secondary is causing the problem by checking 
the secondary voltage at WV A1TP205. 


Under normal operation, the primary supplies enough voltage on the secondary of A1T201 to 
produce approximately +22 vdce at WV (A1TP205). WV is stepped down to produce the +5, +12, and 
-12 volt outputs. If WV is +22 volts, the primary is probably working. If WV is not +22 volts, either the 
primary or the secondary could be failing. 


A. Isolate the power supply from the instrument load by removing jumpers A1XE307, A1XE308, 
and A1XE309. Connect a 30 ohm load between WV A1TP205 and secondary ground 
A1U105-4. 

B. Disconnect the ac line from the power supply. Connect ac to the HP 4951C through an 


isolation transformer, but do not turn the power on. 


C. The rear panel can be pulled away from the instrument so that the power supply will be easier 
to access by unplugging the cables from A1J5, A1XE609, A1J2, and a1e208 


D. Connect an oscilloscope between WV A1TP205 and secondary ground A1U105-4. Set the 
volts/div at 10 volts. 
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Turn the ac up to 110 or 240 vac through the isolation transformer, and watch the WV voltage 
on the oscilloscope. If the voltage goes up to +22 volts and stays there, the primary is probably 
good. Go to the In Depth Troubleshooting step II if the +5 volt output is bad. Go to the In 
Depth Troubleshooting step Ill if the +12 and/or the -12 volt outputs are bad. 


If WV does not go up to +22 volts and stabilize, go to the Quick Reference Troubleshooting 
Step IV. 


lV. Symptoms: WV does not come up to +22 volts and stabilize. 


Action: Determine whether the primary or the secondary is failing by watching how high WV 
goes at power on. 


Cycle the ac power and watch the WV level closely. If the WV voltage never goes up to +22 
volts, go to the In Depth Troubleshooting step IV to check the primary circuits. 


If WV goes greater than approximately 30 volts, the secondary Overvoltage Sense circuit will 
fire the SCR Crowbar. Go to the In Depth Troubleshooting step IV to check the primary 
circuits. 


If WV goes up to +22 volts and then goes down, the +5 or +12 volt supplies could be causing 
an overvoltage to fire the SCR Crowbar. 


Connect an oscilloscope to the anode of A1CR8 with the volts/div set at 1 volt. This point is 
normally low. The voltage will rise to about +.8 volts to trigger the SCR if there is an 
overvoltage. Cycle the power and see if the SCR is being fired. If it is, go to the In Depth 
Troubleshooting step | to check the SCR. 


If the SCR is not being fired, go to the In Depth Troubleshooting step IV to check the primary 
circuits. 


8-19. POWER SUPPLY - IN DEPTH TROUBLESHOOTING 


CAUTION 


Use an isolation transformer when troubleshooting any of the primary circuits 


with ac line voltage. 
CAUTION 


Secondary ground is NOT the same as primary ground. 


l. Symptoms: WV goes to +22 volts, but the SCR fires and shuts the supply down. 


Action: Determine if the +5 or 412 volt outputs are overvolting, or if the SCR is bad 
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lf the SCR is being triggered, either an overvoltage condition exists, or the Overvoltage Sense or SCR 
circuits are bad. A 5.62 volt zener monitors the +5 volt output, a 13 volt zener monitors the +12 volt 
output, and a 30 volt zener monitors the WV voltage. If any of these zeners are forced into an 
avalanche condition by an overvoltage, their common anode connection will trigger the SCR Crowbar 
Circuit. If no overvoltage exists and the SCR Crowbar Circuit is still firing, the transistor that drives 
the SCR gate could be bad (A1@207), or the SCR could be bad. 


A. 


Disconnect ac from the power supply. Connect a dc supply capable of supplying +20 vdc, 3 
amps between WV A1TP205 and secondary ground A1U105-4. 


Remove jumpers A1XE307, A1XE308, and A1XE309 to isolate the power supply from the rest 
of the instrument. Connect a 30 ohm/20 watt load between A1TP205 (WV) and secondary 
ground A1U105-4. Note that secondary ground is NOT the same as primary ground. One 20 
ohm/20 watt resistor (part number 0811-1656) and one 10 ohm/20 watt resistor (part number 
0811-1655) can be connected in series if a 30 ohm resistor is not available. 


Disable the SCR by shorting the SCR trigger to secondary ground. The easiest way to do this 
is to short the anode of A1CR8 to A1U105-4. 


Monitor the +5 volt output while turning the de supply up to +22 volts. If it goes higher than +5 
volts, turn the dc supply off and go to the In Depth Troubleshooting step Il. 


Monitor the +12 volt output while turning the de supply up to +22 volts. If it goes higher than 
+12 volts, turn the de supply off and go to the In Depth Troubleshooting step I}I. 


If neither the +5 or +12 volt circuits are overvolting, remove the short from the anode of 
A1CR9Q. Disconnect the dc supply from WV A1TP205 and disconnect the 30 ohm load from 


between WV and secondary ground. 


Connect the dc supply between +5 A1TP203 and secondary ground A1U105-4. Connect a 
voltmeter to the same points. Slowly turn the supply up towards +5.62 volts. When the dc 
supply reaches approximately +5.62 volts, zener A1CR7 should pull the supply voltage down to 
about +2.9 volts. If the supply voltage is pulled down before it reaches +5.62 volts, replace the 
zener. 


Connect the dc supply between +12 A1TP204 and secondary ground A1U105-4. Connect a 
voltmeter to the same points. Slowly turn the supply up towards +13 volts. When the de supply 
reaches approximately +13 volts, zener A1CR8 should pull the supply voltage down to about 
+2.7 volts. If the supply voltage is pulled down before it reaches +13 volts, replace the zener. 


Connect the dc supply between WV A1TP205 and secondary ground A1U105-4. Connect a 
voltmeter to the same points. Slowly turn the supply up towards +30 volts. When the de supply 
reaches approximately +30 volts, zener A1CRQ9 should pull the supply voltage down to about 
+.88 volts. If the supply voltage is pulled down before it reaches +30 volts, replace the zener. 


Il. Symptoms: +5 volt output is bad. 


A. 


Action: Check the +5 volt circuits by running the secondary with dc supplied to WV. 


Disconnect ac from the power supply. Connect a dc supply capable of supplying + 20 vdc, 3 
amps between WV A1TP205 and secondary ground A1U105-4. 
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Remove jumpers A1XE307, A1XE308, and A1XE3809 to isolate the power supply from the rest 
of the instrument. Connect a 30 ohm/20 watt load between A1TP205 (WV) and secondary 
ground A1U105-4. Note that secondary ground is NOT the same as primary ground. One 20 
ohm/20 watt resistor (part number 0811-1656) and one 10 ohm/20 watt resistor (part number 
0811-1655) can be connected in series if a 30 ohm resistor is not available. 


Turn the de supply up to +22 volts and check for the following voltages and waveforms in the 
+5 volt circuitry. 


A1U105 pin 6 should be +22 volts. 
A1U105 pin 2 should be approximately 7 volts. 


A1U105 pin 3 should have a sawtooth waveform (waveform A - A1U105-3). If it does not, 
A1U105 is bad or in current limit, or the timing capacitor (A1C23) is bad. 


A1U105 pins 1 and 8 should look like waveform C (A1U105-8). 

A1U105 pin 7 should be within .3 voits of the voltage at pin 6. 

The gates of the switching FETs (A1Q106 and A1Q107) should look similar to A1U105 pin 8. 
The drains of the FETs should be switching between about -0.5 voits and +22 volts as in 
waveform E (A1Q107-D). It is easiest to access this point at the cathode of A1CR4. If this point 
is bad, then the FETs or the clamp diode could be bad. 

If the FET drains are switching properly but there is no +5 volt output, check A1L2. If there is 


some output, check the feedback path (A1CR6 and part of A1R107) to A1U105 pin 5. The 
voltage at pin 5 should be approximately +1.25 volts. 


Ill. Symptoms: +12 volt output is bad. 


Action: Check the +/-12 volt circuits by running the secondary with dc supplied to WV. 


Disconnect ac from the power supply. Connect a dc supply capable of supplying + 20 vdc, 3 
amps between WV A1TP205 and secondary ground A1U105-4. Note that secondary ground is 
NOT the same as primary ground. 


Remove jumpers A1XE307, A1XE308, and A1XE309 to isolate the power supply from the rest 
of the instrument. Connect a 30 ohm/20 watt load between A1TP205 (WV) and secondary 
ground A1U105-4. Note that secondary ground is NOT the same as primary ground. One 20 
ohm/20 watt resistor (part number 0811-1656) and one 10 ohm/20 watt resistor (part number 
0811-1655) can be connected in series if a 30 ohm resistor is not available. 


Turn the de supply up to +22 volts and check for the following voltages and waveforms in the 
+/-12 volt circuitry. 


A1U306 pin 6 should be +22 volts. 


A1U306 pin 2 should be approximately +7 volts. 
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Fi A1U306 pin 3 should have a sawtooth waveform (waveform B - A1U306-3). If it does not, 
A1U8306 is bad or in current limit, or the timing capacitor (A1C40) is bad. 


G. A1U306 pins 1 and 8 should look like waveform D (A1U306-8). 
H. A1U306 pin 7 should be within .3 volts of the voltage at pin 6. 
F The gates of the switching FETs (A1Q405 and A1Q406) should be similar to A1U306 pin 8. 


J. The drains of the FETs should be switching between about -0.5 volts and +22 volts as in 
waveform F (A1Q406-D). it is easiest to access this point at the cathode of A1CR20. If this 
point is bad, then the FETs or the clamp diode could be bad. 


K. lf the FET drains are switching properly but there are no +12 and -12 volt outputs, check 
A1T405. If there are some outputs, check the feedback path (A1CR17 and part of A1R108) to 
A1U306 pin 5. The voltage at pin 5 should be approximately +1.25 volts. If only the -12 volt 
output is bad, check the cathode of A1CR22. It should look like waveform G (A1T405-1, 
A1CR22-C). 


IV. Symptoms: WV goes too high, not high enough, or does not stabilize at +22 volts. 
Action: Check the primary Pulse Width Modulator (PWM) by running the PWM using a dc 


Supply. 
The primary of the power supply can fail for several different reasons: 
e bad PWM chip 
) initial start-up failures (PWM can’t start up at all) 


@ restart or "hiccup" mode failures (PWM starts up but a failure causes it to shut 
down and continuously try to restart) 


A. Disconnect ac from the power supply. Connect a de supply capable of supplying +20 vdc, 3 
amps between VG A1TP102 and primary ground A1TP202. 


B. Lift the cathode of A1CR14 to isolate the primary from the secondary. By doing this, the 
primary should be able to run without a load. 


C. While slowly raising the dc power supply to +15 volts, observe the current being drawn. Not 
more than 1 mA should be drawn while the voltage is less than +15 volts. Raise the dc supply 
to +17 volts and then quickly reduce it to +15 volts. The current being drawn should be 
approximately 20 mA. 

D. A1U102 pin 8 (Vref) should be approximately +5 volts. 


E. A1U102 pin 4 (Rt/Ct) should have an approximately 100 KHz sawtooth waveform as in 
waveform H (A1U102-4). If it does not, check the timing elements R4 and A1C3. 


F. A1U102 pin 3 (ISENSE) should be low. 
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A1U102 pin 2 (vfb) should be about +5 volts. Turn the dc power supply off and ground pin 2 to 
enable the output pin 6. Turn the dc supply back on, raising the voltage to +17 volts as before, 
and then lowering the voltage to +15 volts. Pin 6 should now be approximately 100 kHz with 
an amplitude of +15 volts, as in waveform I(A1U102-6). Check the gates of A1Q102 and 
A1Q204 for the same waveform. 


Once PWM operation is established using dc, the primary can be checked during ac operation. 
Go to In Depth Troubleshooting step V. 


V. Action: Check the rest of the primary circuits using ac to run the primary. 


Be sure to use an isolation transformer when troubleshooting any of the 
prirnary circuits with ac line voltage. 


CAUTION 


Secondary ground is NOT the same as primary ground. 


To check the primary circuits under ac operation, disconnect the dc supply from VG A1TP102 
and ground A1iTP202 and connect ac power (120 or 240 vac) through an isolation transformer. 
If the cable that goes to AiJ5 was unplugged before, it needs to be connected. The cathode of 
A1CR14 should still be lifted to isolate the primary from the secondary. 


Check the voltage at VG A1TP102 (A1C1 charge storage). The voltage present here will give an 
indication of how the supply is starting up. Under normal operation the voltage at A1C1 should 
ramp up from 0 to 16 volts and stabilize al 16 volts. If this occurs the primary circuits are 
starting up correctly. Go to step e to check the rest of the primary circuits. 


If the voltage at AiC1 does not charge to +16 volts, check for something broken at this node. 
Under normal operation, the rectified ac input (VWORKING) is divided down through AiRi01, 
A1R102 and AiR103 to charge A1iC1. 


lf the voltage at A1C1 resembles a triangular wave similar to waveforms J (A1U102-7) or K 
(AiU102-7), the primary circuits are in a continuous restart or "hiccup" mode. There are several 
conditions which can cause the "hiccup” mode: 


@ No load or insufficient load on the WV supply (this should not occur since we 
lifted the cathode of AiCR16) 


@ Primary PWM Control Circuit draws > 20 mA 
@ Primary drive disabled or excessively limited 


A1U102 pin 8 (Vref) should be about +5 volts. 
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F. A1U102 pin 2 (vfb) should be low. Under normal operation, the rectified ac input (VWORKING) 
is divided down through A1R101, AlR102, A1R103, and A1R2 to drive the base of A1Q101. 
A1Q101 holds A1U102 off by keeping A1U102 pin 2 high until the ac input is high enough to 
reverse bias the base-emitter junction of A1Q102 (approximately 65 vac). At this point A1U102 
pin 2 should go low. 


G. A1U102 pin 3 (Isense) should be low. There are two paths that can pull pin 3 high and cause 
A1U102 to current limit. One path senses the current through the primary of A1T201 (A1Q204, 
A1R1, A1R6, A1R7, A1R8, and A1CR3). The other path monitors the magnitude of the rectified 
ac input voltage (VWORKING) as it charges A1C2. Under normal operation, the output at 
A1U102 pin 6 controls the gate of A1Q102. When A1U102 pin 6 is on (high), VWORKING 
should charge A1C2 to about 7 volts. This voltage is buffered and level shifted by A1Q103 and 
A1CR1. If the voltage at A1U102 pin 3 goes greater than 1 volt, A1U102 will current limit. When 
A1U102 pin 6 is off (low), A1Q102 switches A1C2 to ground. See waveforms U and V (A1Q103 
- Base). 


H. Compare A1U102 pin 4 to waveform L (A1U102-3). 

l. Compare A1U102 output pin 6 to waveforms M (A1U102-6) and N (A1U102-6). 

J. Compare the drain of A1Q204 to waveforms O (A1CR18-A) and P (A1CR18-A). 

K. Compare A1T201 pin 4 to waveforms S (A1CR5-A) and T (A1CR5-A). 

L. Compare A1T201 pin 7 to waveforms Q (A1L5) and R (A1L5). 

M.. Once ac primary operation has been established with the secondary isolated, resolder the 
cathode of A1CR14, reconnect the 30 ohm load between WV A1TP205 and secondary ground 
A1U105-4, and try to run the power supply. The path from the secondary of A1T201 to WV was 


not checked when the primary was run with A1CR14 lifted, so it could still be bad. 


N. If the power supply runs and all output voltages are correct, disconnect the 30 ohm load and 
reconnect the instrument load by installing jumpers A1XE307, A1XE308, and A1XE309. 
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8-20. MICROPROCESSOR NO-OPS TROUBLESHOOTING (Ai - BUS, and Control) 


The NSC800 Microprocessor No-op cycle is the central loop which forces the CPU to cycle in a 
continuous "free run" mode. During this test, the full 16 bit address range is exercised. This is 
accomplished by disconnecting the ~RD line from the CPU to the rest of the system (move A1E314 to the 
"T" position). Refer to this section for reference. The no-op routine is used in several other SA routines 


within the HP 4951C system. 


This routine allows the lowest level of operation of the NSC800 system to be tested. Any failures 
associated with the circuitry being tested will cause failures in the lower leveis of the Performance 
Verification Tests. You will want to use this routine when you get no beep or a continuous beep. This 
routine will function with the A1 board by itself or with any combination of the A2 and AS boards installed. 
The A2 and A3 boards may be installed in any order on the main bus cable (J1) because it is a large 
parallel bus cable. 


Sequence of Events 


A. At power up, the CPU (A1U415) goes to address OOH. This signal is put onto the address bus. 
~ALE is pulled low to latch the address to all devices on the bus. 


B. The CPU then puts the ADO-AD7 bus in a tri-state mode to allow the data bus to be driven prior 
to the ~RD line being pulled low by the CPU. In this case ADO-AD7 is driven by an 8 bit latch 
(A1U215) which is enabled by ~RD from the CPU. This latch assures that during the read cycle 
ADO-AD7 will have a data value of OOH, which is seen as a "no-op" instruction to the CPU. 


C. The CPU now drives ~RD low and ADO-AD7 is decoded by the CPU . If a no-op instruction 
(OOH) is decoded, the CPU will increment its program counter and begin another opcode fetch 
cycle. The address bus AO-A15 is then exercised from OOOOH to FFFFH. This process repeats 
each time a no-op instruction (OOH) is read in to the CPU. 


Circuitry Tested 


These test conditions allow the bus structure to be tested through the Arbiter Multiplexers (A1U512, 
A1U513, & A1U713 ) and the Dual Port RAM address inputs (A1U411). The Transceiver (A1U613) is 
enabled to force signatures onto the Dual Port RAM (A1U411) data bus. Then latch A1U612 is enabled to 
force the no-op signatures onto the character data bus. This technique allows you to check the operation 
of the devices that interface with the different busses as well as checking continuity on the other busses. 
This test routine is also used to check the discrete circuitry of the DLC (A1U209) and the interface 
transceiver (AZU608) on the A3 Disc Controller board. 


This diagnostic routine is used to check the main system bus. Any nodes attached to this bus may be 
checked for the proper signatures. With the loop intact, other busses may be checked by enabling buffers 
to allow the same signatures on the other existing busses. You will see this technique used in the 
Microprocessor No-ops SA loop. Transceiver A1U613 is enabled to force signatures from the NSC 800 
address/data buss to the Dual Port RAM data bus. 
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8-21. MEMORY NO-OPS TROUBLESHOOTING (A2 - Decode and ROM 0) 


This routine is part two of the troubleshooting scheme for the low level failures of the HP 4951C: Once 
the A1 board is verified, the same functional checks can be made on the memory board to verify the 
memory decoding, addressing, and ROM 0O contents. If the A2 memory board is still suspect, more 
detailed testing can be performed with the use of the MEMORY NO-OPS (A2 - Decode, ROM P, B, and M) 
routine. 


Sequence of Events 


The sequence of events is the same as the A1 board NSC800 NO-OPS routine. Some additional setup is 
required for the A2 board which is explained in the individual SA setups. 


Circuitry Tested 


This diagnostic routine uses the free run mode of the CPU (no-ops) to test the operation of the 
upper/lower memory select logic (A2U310) and the ROM and RAM Decoder (A2U306). When A1E2 is 
removed and A2E6 is moved to the "T" position, ROM O can be isolated so the data contents of the device 
can be verified as they are output onto the system Address/Data bus. The Address Latch (A2U411) is 
checked when AQ9-A15 signatures are taken on ROM 0 (A2U304). 


8-22. MEMORY NO-OPS TROUBLESHOOTING (A2 - Decode, ROM P, B, and M) 


This routine is most useful when system errors occur or when the A2 board is known to be defective. 
When a RAM failure is reported to screen, this routine can be used to verify some functions of the RAMs. 


Sequence of Events 


The sequence of events is the same as previously mentioned for the A1 and A2 no-op routines. Some 
additional setup is required for the A2 board which is explained in the Extensive Memory Setup in this 
section. 


Circuitry Tested 


This routine allows every memory location to be tested on ROM P, B and M (A2U304, A2U403 & A2U407). 
The decoding circuitry is tested the same as the previous routine. 


The System RAM (A2U409, RAM A and A2U4Q6, RAM C) is tested thoroughly by the Performance 
Verification routine performed at power up. Any RAM errors that occur are reported on the display. When 
the HP 4951C operates to the point where RAM errors can be reported, this routine can be used to verify 
the RAM addressing. The outputs can also be checked at this time. Note that the output of the RAMs 
during this test should be in a tri-state mode. 
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LOOP: Microprocessor NO-OPS PCA: A1 Main Board 
A1 - BUS, and CONTROL 


SETUP: Move A1E314 to T position 
Data Jumpers (A2E2 & A2E3) open or * - Totalized Signature 
A2 board disconnected (+/- 1 count) 
Disable Beeper (Remove A1E815) crore - Key Data 
(Rev. 4.0) 


SA MODE: Normal NODE: 
START/STOP A1U415 - 8 (A15) 


QUAL 
CLOCK A1U415 - 32 (~RD) 


GROUND A1U415 - 20 


VHIGH = 


With the setup still in 
place, ground A1U613 pins 
1 & 19 through a 100 ohm 
resistor and do the 
following: 


Now ground A1U710 pin 4 
through a 100 ohm resistor 
and do the following: 


ao: ES a ek, 


© 
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LOOP: Microprocessor NO-OPS 
A1 - BUS, and CONTROL 


SETUP: Move A1E314 to T position 
Data Jumpers (A2E2 & A2E3) open oi 
A2 board disconnected 
Disable Beeper (Remove A1E815) 


SA MODE: Normal 
START/STOP 

QUAL 

CLOCK - 
GROUND 


VHIGH = 0001 


With A1U710 pin4 Ungrounded 


U413- 2- UUUU 
6- CCCC 
9-  7F7F 
12-  5H21 
15- OAFA 
16- UPFH 
19- 52F8 
U513- 1- H 
Bi-d 2- UN 
4- UUUU 
7- 5995 
9- CCCC 
12- 7F7F 
U512- 1- 4H 
4- 5SH21 
7-  QAFA 
9- UPFH 
U713- 1- H 
4- HC89 
7- 2H70 
9- HPPO 
12- 1293 
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PCA: Ai Main Board 


* . Totalized Signature 
(+/- 1 count) 


(Rev. 4.0) 


NODE: 
A1U415 - 8 (A15) 


A1U415 - 32 (~RD) 
A1U415 - 20 


Ground A1U613 pins 1 & 19 
and A1U710 pin 4 through 
a 100 ohm resistor and do 
the following: 


U510- 


i 


52F8 
UPFH 
OAFA 
5H21 
7F7F 
GECC 
5555 
UUUU 


OAFA 
9H21 
7F7F 
CCCC 
9999 
UUUU 
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LOOP: Memory NO-OPS PCA: A2 MEMORY BOARD 
A2 - DECODE and ROM 0 


SETUP: Move A1E314 to T position 
Remove Data Jumpers (A2E2 & A2E3) * - Totalized Signature 
Jumper A2U306 pins 14 to 2 &13 to 3 (+/- 1 count) 
Move A2E6 to the T position . - Key Data 
Disable Beeper (Remove A1E815) (Rev. 4.0) 


SA MODE: Qual NODE: 


START/STOP A2U304-1 
QUAL A2U304-20 


CLOCK A1U415-32 
GROUND A2 TP GND 


VHIGH = 1180 


U3H4 
H6AA 
4PCC 
A7A2 
108P 
5342 
1100 
0108 
052A 
OU7U 
H656 
7561 
85AP 
2ACC 
1H18 
2HOF 
1PO03 
943U 
0002* 
OPOP 
L. 
OF62 
5HC4 
FF4F 
Tri-state 
Tri-state 
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LOOP: Memory NO-OPS 
A2 - DECODE and ROM 0 


SETUP: Move A1E314 to T position 
Remove Data Jumpers (A2E2 & A2E3) 
Jumper A2U306 pins 14 to2 & 13 to3 
Move A2E6 to the T position 
Disable Beeper (Remove A1E815) 


19- 


13- 
14- 


SA MODE: Qual EDGE: 
START/STOP + 
QUAL . 
CLOCK - 
GROUND 
VHIGH = 1180 
U3H4 
H6AA 
3- 4PCC 
4- A7A2 
5- 108P 
6- 5342 
T- 1100 
8- 0108 
Q- 052A 
10- QU7U 
44° COU6 
1255 
U6AF 
704U 
U1C4 
92A2 
H59C 
H974 
20- QQ002* 
21- OPOP 
225 - ‘ 
23- OF62 
24- 5SHC4 
25- FF4F 
26-_ ‘Tri-state 
2/-  Tri-state 
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PCA: 


Model 4951C 


A2 MEMORY BOARD 


KATAKANA OPT.003 ONLY 


* - Totalized Signature 
(+/- 1 count) 
- Key Data 


(Rev. 4.0) 


NODE: 
A2U304-1 
A2U304-20 
A1U415-32 
A2 TP GND 


OU7U 
052A 
0108 
1100 
0002* 
9342 
108P 
A7A2 
4PCC 


1180 
USH4 
OO000 
1180 
1180 
1180 
1180 
1180 
1180 
P254 
U3H4 


O000 


U3H4 


O000 
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8-23. EXTENSIVE MEMORY SET UP 


A. Open ~RD line from the svstem - move A1E314 from T to N position 
remove A1E815 to disable Beeper 
rernove A2E2 and A2E3 
move A2E6 to the T position 


B. On A2U304: lift pins 1, 20, 26, and 27 
On A2U403: lift pins 1, 11 through 20, and 22 Leave pin 14 (GND) 
On A2U407: lift pins 11 through 20, 22, and 27 connected 
NOTE 
Bend EPROM legs as little as possible to avoid excessive wearing of the 
device legs. Watch carefully that bent IC pins do not touch the IC socket 
pins on U407. 
C. With double 0.0 ohm jumper wires and 5 IC leg clips connect: 
A2U403 pin 1 to A2U304 pin 1 and A2U310 pin 12 (use 14 pin IC clip on A2U310) 
A2U403 pin 27 to A2U304 pin 27 and A2U407 pin 27 


D. With Single 0.0 ohm jumper wire and 2 IC leg clips connect: 


A2U403 pin 26 to A2U304 pin 26 


E. Jumper A2U306 pin 14 to pin 2 and A2U306 pin 13 to pin 3 using 0.0 ohm jumper wires. 


F. Connect SA Meter: 
ST/SP TO A2U310-5 ON IC CLIP (A15) 
GROUND TO GND TP ON A2 BOARD (GND) 
CLCK TO A1U415-32 (~RD) 
NOTE 


If EPROM outputs are not active, you may need to ground ~CE (20) or ~OE 
(22) of the inactive device. If any signais (PAO, PA1, PA2, PA4, or PAG) are 
not tristated (driven high or low), it may be necessary to remove A1U814 
(NSC 810 1/O Timer) to allow the proper signatures to be taken at the gate 
outputs associated with these nodes on the A2 assembly. 
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LOOP: Memory NO-OPS PCA: A2 Memory Board 
A2 - DECODE, ROM P, B, and M 


SETUP: See detailed set up on 


Extensive Memory Test Set Up Sheet * . Totalized Signature 
(+/- 1 count) 
“oe, - Key Data 

(Rev. 4.0) 

SA MODE: Norm EDGE: NODE: 

START/STOP +/+ A2U310-5 (A15) 

QUAL 

CLOCK - A1U415-32 (~RD) 

GROUND A2 TP GND 

VHIGH = 0001 
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LOOP: Memory NO-OPS _— (cont.) PCA: A2 Memory Board 
A2 - DECODE, ROM P, B, and M 


SETUP: See detailed set up on 
Extensive Memory Test Set Up Sheet * - Totalized Signature 
(+/- 1 count) 


SA MODE: Norm NODE: 
START/STOP A2U310-5 (A15) 
QUAL 

CLOCK A1U415-32 (~RD) 
GROUND | A2 TP GND 


4POA 
P255 
AF5P 
PCO1 
12U3 
U9US 
64HP 
0996 

6H49 
P255 

P255 

H 


3827 : . 3827 
4APOA AZo H 
4POA 3826 
0996 Tri-state 
Tri-state 

0996 

H 

H 

0996 

P255 

P255 

755P 
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LOOP: Memory NO-OPS 
A2 - DECODE, ROM P, B, and M 


SETUP: See detailed set up on 
Extensive Memory Test Set Up Sheet 


SA MODE: Norm EDGE: 
START/STOP +/+ 
QUAL 

CLOCK - 
GROUND 


VHIGH = 0001 


Model 4951C 


PCA: A2 Memory Board 
KATAKANA OPT.003 ONLY 


* - Totalized Signature 
(+/- 1 count) 
- Key Data 
(Rev. 4.0) 


NODE: 
A2U310-5 (A15) 


A1U415-32 (~RD) 
A2 TP GND 
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Model 4951C 


LOOP: Memory NO-OPS 
A2 - DECODE, ROM P, B, and M 


SETUP: See detailed set up on 
Extensive Memory Test Set Up Sheet 


(cont.) PCA: A2 Memory Board 
KATAKANA OPT.003 ONLY 


* - Totalized Signature 
(+/- 1 count) 


(Rev. 4.0) 


- Key Data 
SA MODE: Norm EDGE: NODE: 
START/STOP +/+ A2U310-5 
QUAL 
CLOCK . A1U415-32 
GROUND A2 TP GND 
VHIGH = 0001 
U310- 1-H ie 
AZ 2- 4 2 
3-  H 3- 
4. H 
5. 755P 
6- 755U 
8- 755P 
9- 755U - 
10- H 10- 
11-  755U 11- 
12-  755P 12- 
13- =H 13- 
U307-1- 3827 U809- = 1- 
A2.7 2.  APOA A2-4 2. 
3-  APOA 3- 
4- 0996 4. 
5- Tri-state 
6- 0996 
8- H 
9- H 
10- 0996 10- 
11- P2255 11- 
{2-  P255 42. 
13. 755P 16: 


15- 755P 
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(A15) 


(~RD) 


4POA 
P255 

AFSP 
PCO1 
12U3 
U9U3 
64HP 
0996 

6H49 
P255 
P255 
H 


3827 
H 
3826 


Tri-state 


H 
H 
0301 
3827 
3C96 


Service 
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8-24. SCC DISCRETE CIRCUITRY TROUBLESHOOTING (NO-OPS Based) 


Problems in the SCC circuitry can cause several different types of failures. They can range from a failure 
in the DLC test at power up, a failure in the External DLC test intended to test the pod interface, or a 
failure in some run time operations. The failure symptoms can vary for run time failures due to the large, 
but finite set of configurations of the DLC circuitry used during run time Simulation or Monitoring. Failures 
may occur during the post processing of data (running from the buffer). This routine should be used to 
eliminate the associated circuitry from being suspected as a failure. A large percentage of DLC and run 
time failures will generally be caused by a defective SCC chip (A1U209). This is due to the large 
percentage of DLC functional operations that the SCC performs. 


Sequence of Events 


The sequence of events for this routine are similar to that of the NSC800 no-ops routine. The NSC800 
NO-OPS set up is used with some additional set up that is explained in the individual SA Routines. The 
circuitry of the SCC (A1U209) is set up to be driven by the no-op pattern present on the ADO-AD7 bus. 


Circuitry Tested 


During this diagnostics routine, the associated circuitry of the DLC circuit block is checked (A1U211, 
A1U112, A1U111, A1U209, A1U113, and A1U213). The Pod Interface Latch (A1U212) is not checked. 


8-25. DLC TROUBLESHOOTING 


This test should be used when a DLC or run time failure is evident. Not all of the set up conditions of the 
DLC are checked. In general the most efficient way to solve or isolate DLC problems is to initially replace 
the SCC (A1209) chip and retry the test that previously failed. This method is most effective due to the 
fact that a large percentage of the DLC failures seen are caused by the SCC. This applies to run time 
errors and Performance Verification errors more so than to the External DLC Test which is intended to test 
the Pod Interface circuitry. 


Sequence of Events 


During this diagnostics routine, the HP 4951C is programmed to simulate. During execution of the 
simulate menu, the DLC circuitry is active. Node measurements can be made at this time. 


Circuitry Tested 


During the execution of the simulate menu, the DLC circuitry is active and node activity measurements 
can be made. The SCC as well as the discrete circuitry can be checked for activity. 


Model 4951C 


LOOP: SCC Discrete Circuitry 


SETUP: Move A1E314 to T position. Remove A1Iz&15 
to disable Beeper. RS 232 Pod attached. 
Tie A1U113-5 to +5V, A1U211-3 to A1U211-11, 
A1U211-5 to A1U111-10 & 4, and A1U211-6 
to A1U111-12 & 13. Remove A1U209 from socket. 


SA MODE: Norm 
START/STOP 

QUAL 

CLOCK 

GROUND 


VHIGH = 0001 
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PCA: A1 Main Board 


* - Totalized Signature 
(+/- 1 count) 
- Key Data 


(Rev. 4.0) 
NODE: 
A1U415- 8 


A1U415-32 
A1U415-20 


Service Model 4951C 


LOOP: SCC Discrete Circuitry PCA: Ai Main Board 
SETUP: Move A1E314 to T position. Remove A1Iz&15 * . Totalized Signature 
to disable Beeper. RS 232 Pod attached. (+/- count) 
Tie A1U113-5 to +5V, A1U211-3, Af U211-11, - Key Data 
A1U211-5 to A1U111-10 & 4, and A1U211-6 
to A1U111-12 & 13. Remove A1U209 frorn socket. (Rev. 4.0) 
SA MODE: Norm EDGE: NODE: 
START/STOP +/+ ~A1U415-8 = (A15) 
QUAL 
CLOCK - A1U415-32 (~RD) 
GROUND A1U415-20 (GND) 
VHIGH = 0001 
Wot qe 2 H U113- 1-  Tristate/H 
Ai-z 3- 0001 &i-2 2- H/L 
4. 5555 3- Tristate/L 
5- FFFF 4- H 
6- 9696 5- H 
7- CCCC 6- FFFF 
8- 7F7F 8- L 
9- H42C 9- Tristate/H 
11- 0001 10- UN/L 
12- 34P0 11- Tristate/H 
13- SH2 1 12- L 
14- OAFA 13- H 
15- U9CY 
16- AA44 
17- UPFH U213- 2- H 
18- 52F8 Ai-2 3- L 
19- FP47 ated 4. H 
fined §. U9CY9 
HO3C 6- U9C8 
U9CY9 8- 5H90 
2982 9- 5H91 
H/L 10- L 
U9C8 11- H 
U9C9 12- L/H 
U9C8 13- H/L 
U9C8 
L NOTE: Signatures with a ‘/’ between them denote S.A.’s 
L with different values when a pod is attached or 
H not. EXAMPLE: 
H pod unattached / pod attached 
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8-26. DLC TEST SETUP 


The following process assures that the Interface Pod is working correctly. 


Connect the pod to the HP 4951C. 

Input the proper DCE program for the Interface Pod from the appropriate appendix for the 
Interface Pod you are using. 

Jumper the Pod as directed in the appendix. 

Run the program. 

Obtain access to the Memory Board without turning the instrument off. 

Use the following tables to determine the tailed component on the A1 board. Run the DCE 
program while checking for the states given in the tables. 


w > 


amMmog 


Table 8-1. DLC Test Table 


18174A 18179A 18174A 18179A 


AtTAArTIAGS 
HAAAAASASH 
SPrPCIrerer 


PIN # 18174A 18179A 18174A 18179A 


T= TOGGLING 
H= LOGIC HIGH 
L=- LOGIC LOW 


es Ro Re ee Oi ee ee ee ee 


T 
T 
T 
H 
T 
T 
T 
T 
T 
T 
H 
T 
T 
T 
T 
L 
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8-27. NSC810 1/0 TIMER TROUBLESHOOTING 


This test should be used when there is a continuous beep or one beep only. The lower level of the 
processor may have been verified earlier with the use of the previously mentioned SA routines. The beep 
begins when power is applied to the system. The beep will not be turned off until the CPU has properly 
come up and initialized the I/O Timer (A1U814). The second beep is generated after additional testing has 
been performed on the I/O Timer. Therefore, the failure symptorns could be a continuous beep or one 
beep. 


Sequence of Events 


At power up, the CPU enables and reads the Pod Interface Latch (A1U212). If a specific bit is set low, the 
CPU will begin executing a I/O Timer test routine from the system memory. The I/O Timer (A1U814) 
inputs and outputs will be exercised in a repetitive loop. 


This routine is a firmware (ROM code) driven routine. It puts the I/O Timer (A1U8714) into a repeating test 
sequence. 


Circuitry Tested 


This routine uses the repeating I/O Timer test to thoroughly check the NSC810 I/O Timer (A1U814). This 
routine can also be used to verify the RSTB and RSTC circuitry (A1U615, A1U715, and A1U915). 


8-28. 1/0 Decoder TROUBLESHOOTING 


This routine should be used when an |/O device (CRTC, Tick Clock gating, DLC, Pod Latch gating, or 
Remote Port Enable) fails to operate properly. Most I/O device failures are reported on the screen with the 
exception of the Tick Clock Generator and the CRT Controller. This routine’s main function is to test the 
[/O Device enable circuitry of the HP 4951C. The A2 Memory board and the A3 Disc Controller board may 
be disconnected from the system. 


set Up Routine 


For this routine the set up is the same as the NSC800 NO-OP routine. Any additional setup required to 
enable the !/O Decoder (A1U313) is described in the individual SA Routine. 


Circuitry Tested 
During this diagnostics routine the !/O Decoder (A1U313) is tested. The full address range of the I/O 
Decoder is exercised by the use of the CPU free run mode established by the setup conditions. Additional 


discrete circuitry (A1U714, A1U213, A1U312, & A2U204) is tested as well as the I/O Decoder. Trace 
continuity can be verified to the receiving nodes from the I/O Decoder. 
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LOOP: 1/O Timer PCA: A1 Main Board 


SETUP: A1U212 pin 3 to ground * . Totalized Signature 
Disconnect Pod - Disconnect A3 Board (+/- 1 count) 
Remove A1E815 to disable Beeper - Key Data 


A2 Board must be connected. 
(Rev. 4.0) 


SA MODE: Norm NODE: 
START/STOP A1U812-2 —_ (ADO) 


QUAL 
CLOCK A1U814-9  (~RD) 


GROUND A1U814-20 


VHIGH = A803 
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LOOP: |/O Decoder 


SETUP: Move A1E314 to T position 


SA MODE: 


Remove A2E2 & A2E3 or disconnect A2 Board 
Remove A1E815 to disable Beeper 
Pull A1U415 pin 34(10/M) to +5V 


Norm 


START/STOP +/+ 


QUAL 
CLOCK 


GROUND 


VHIGH = 


0001 


U312- 
Ai-2 
U714- 1- H A1-9 
A1-2 2. 4154 
Ald 3-H 
4- oH 
5-  960F 
6- H 
8- H 
9. oH 
10- UA87 
11-  H 
12. 4H 
13-  960F 
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PCA: 


* . Totalized Signature 


A1 Main Board 


(+/- count) 


- Key Data 


(Rev. 4.0) 


NODE: 
A1U415-8 


A1U415-32 
A1U415-20 


Tri-state 


Model 4951C 
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8-29. KEYBOARD VERIFICATION TROUBLESHOOTING 


This procedure is useful once a keyboard failure has been verified by the Keyboard Test contained with in 
the Self Test Menu or if it is not possible to get to the keyboard test. 


Set Up Routine 


During this troubleshooting procedure the functional operation of of the keyboard is verified. The 
instrument should be in the Keyboard Test, of the Self Test Menu. During this set up the HP 4951C is ina 
free run keyboard scan mode. The instrument is idle while waiting to respond to any key that is activated 
by the user. 


Circuitry Tested 


Running the instrument in this mode allows for signal tracing from the Keyboard Latch outputs (A1U812) 
to the I/O Timer Port B inputs (A1U814). Signal activity through a key stroke completes a circuit path 
assigned by the keyboard matrix. Signal activity from the Keyboard Latch can be verified to the different 
rows of keys, with each key switch residing on a particular row. Signal activity from the key switch can be 
verified to the input port of the I/O timer. This signal activity denotes column activity. 


8-30. KEYBOARD TROUBLESHOOTING 


Set Up 


From the Top Level Menu put the HP 4951C into the Keyboard Test contained within the Self Test Menu 
by pressing the following softkeys: <More>, <Self Test> and <Kbd Test>. 


Using this test along with the keyboard schematic will allow you to isolate most types of failures 
associated with the Keyboard assembly. Individual key activity can be measured at the input port of the 
NSC810 I/O Timer (A1U814). 


Verification 


A1U812 (Keyboard Latch outputs): Pin 2 should be high pulsing low. Pins 5-19 should be 
jow pulsing high. 


A1U814 |/O (Timer Port B inputs): Pins 29-36 should be low. 


A1U814 pins 29-36 (PBO-PB7) should become active with a signal that is low, pulsing high. Only one 
node should become active when the corresponding key is pressed. Each key that corresponds to the 
RO-R7 input can be derived from the keyboard schematic. Several keys share the same row or column 
depending on the physical arrangement of the keys in the keyboard circuitry. Use a scope for the signal 
measurements. 
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8-31. DUAL PORT RAM TROUBLESHOOTING 


lf a failure is associated with the Dual Port RAM, the symptoms generated will be two beeps and no 
display. This type of failure would be considered a low level failure associated with the kernel of the HP 
4951C. 


Sequence of Events 


During a failure of the Dual Port RAM (A1U411), a ‘Loop on Failure’ condition exists. This ‘Loop on 
Failure’ mode is used to verify the problems associated with the Dual Port RAM. No system set up is 
required other than turning the power on and having a failure associated with the Dual Port RAM. 


Circuitry Tested 


This test's main objective is to verify the operation of the Dual Port RAM (A1U411). Address inputs, data 
outputs, and control inputs can be verified. The B bus to A bus direction can be checked on the 
transceiver A1U613. Note that the A bus to B bus direction of this transceiver can be checked in the 
NSC800 NO-OP routine described earlier in this section. During the A to B direction check, the ability to 
write to the Dual Port RAM can be verified as well as proper addressing. During the B to A direction check 
the ability of reading from the Dual Port RAM as well as its data storage integrity can be verified. 
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LOOP: Dual Port RAM PCA: A1 Main Board 


SETUP: No jumpers, two Beeps only. * - Totalized Signature 
Denotes Loop on Failure of Dual Port (+/- 1 count) 
RAM PV Routine. _- Key Data 


SA MODE: Qual NODE: 


START/STOP A1U411-2 
QUAL A1U411-22 


CLOCK A1U411-27 
GROUND A1U411-14 


VHIGH = 


U411- 11- 


Ad 
hite) ce 
sem, | me Sed: 


Data Out 


Address 


Control 


Service Model 4951C 


8-32. CRT CONTROLLER TROUBLESHOOTING 


The CRT Controller circuitry is responsible for the process of displaying information to the screen of the 
HP 4951C. Testing of this circuitry is accomplished from the "Top Level" display of the HP 4951C. 


This diagnostics routine is most effective when a display is visible but is corrupt or incorrect information is 
being displayed. To help assure the integrity of the signatures taken, the contents of the Dual Port RAM 
(A1U411) must be set to the default configuration. This can be done by removing power from the Dual 
Port RAM. Keep in mind that the Dual Port RAM and the System RAM contents are saved by a battery 
back up system contained on the A2 Memory board. To disable the battery the A2 board must be 
disconnected from the A1 board. Doing this will allow the contents of the Dual Port RAM to dissipate. 
The next time the system is powered up, corrupt menu information will be detected and the data contents 
of the Dual Port RAM will be programmed to the default configuration. This is the most effective way to 
assure consistent data contents in the Dual Port RAM. Keep in mind that this diagnostics routine is to be 
run with the instrument in the "Top Level" display. 


Sequence of Events 


During the power up Performance Verification testing the CRT Controller is initialized and checked. After 
this phase of testing is completed, the fourth and last beep of the beep sequence is generated. The CRT 
Controller is then allowed to enable the display. This begins the process of displaying predetermined 
information to the display screen. For this routine, the sequence of events is for the instrument to achieve 
the "Top Level” display. At this time the CRT Controller (A1U514) Is in a free run mode of display tasks 
and all of the CRT Controller circuitry is active. 


Circuitry Tested 


Most of the CRT Controller circuitry is checked from the outputs of the CRT Controller (A1U514) to the 
outputs of the CRT Logic Gate Array (A1U510). CRT Controller addressing and data are checked at the 
Dual Port RAM (A1U411) as well as the gating of the Character Data Latch (A1U612). The operation of the 
CRT EPROM Address Latch (A1U412) is checked. Partial data contents of the CRT EPROM are checked 
at the inputs of the CRT Logic Gate Array (A1U510). Functional checks can be performed on the discrete 
logic that acts as the digital to analog interface to the CRT Analog circuitry. 


For the following CRT tests, do the following procedure: 


SETUP: Before powering up the instrument to do the next test, unplug the 4951C A2 board and let 
it sit for a few minutes. Then reconnect the board and power up the instrument for testing. 
You should get a "corrupt menus" message. Now press the exit key to get to the Top 
Level. Doing this will assure that the default information will be stored in the Dual Port 
RAM. This will insure the integrity of the signatures being taken on the instrument. After 
the HP 4951C is in the display mode you want to test, ground A1U710 pin 4 through a 100 
ohm resistor/jumper wire and then check the signatures you want to verify. When 
switching display modes, disconnect A1U710 pin 4, select a different display mode, and 
then ground it again when you are ready to take more signatures. 
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LOOP: CRT Controller Circuitry PCA: A1 Main Board 


SETUP: Instrument at top level. 


No Jumpers Removed. Ground A1U710 * - Frequency Measurement 
pin 4 through a 100 ohm resistor. we. - Key Data 
(Rev. 4.0) 


SA MODE: Norm NODE: 
START/STOP - A1U514-40 


QUAL 
CLOCK A1US14-21 


GROUND A1U514-1 


VHIGH = 
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LOOP: CRT Controller Circuitry PCA: A1 Main Board 


KATAKANA OPT.003 ONLY 


SETUP: Instrument at top level. 
No Jumpers Removed. Ground A1U710 _.. 7 Frequency Measurement 


pin 4 through a 100 ohm resistor. - Key Data 
(Rev. 4.0) 
SA MODE: Norm EDGE: NODE: 
START/STOP +/+ A1U514-40 (VS) 
QUAL 
Block rn A1U514-21  (CHCLK) 
eeaune A1U514-1 (GND) 
VHIGH = O9P7 
U411- 11- AP62 35- 65H6 
Ai-4 12. 17U4 36- 6536 
13- PAA 37- AS5CA 
15- OC51 88-  507H 
16- 6UU9 39-  5P92 
17-  P4FS5 
18- 1AC9 U512-4- A682 
19-  F1PP &i-4 7- 3492 
9- 374U 
U412- 2-  H731 12- F469 
At-S 5-  B8CUA 
6- U512 U513-4- 0000 
9. O5A8 &y-4& 7- 075H 
12- C7UF 9- UH34 
15- 7262 12-  990P 
16-  OH5F 
19- POU? U713-4-  — 2FOC 
Ai-4 7- P0049 
U514- 4- 075H 9. H71F 
Ai-S 5. UH94 f2- OL 
6- 990P 
7- A682 
8- 3492 
9-  374U 
10- F469 
11-  2FOC 
12- P049 
13-  H71F 
14- OL 
18- O4F5 
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8-33. CRT RAM TROUBLESHOOTING (Read Cycle) 


This routine should be used when visual failures are cletected and the contents of the CRT RAM have been 
visually verified as being defective. This can be done by grounding A1U312 pin 4, which denies the CRT 
Controller access to the Dual Port RAM as previously explained. This will cause all information being 
displayed to be derived from the data containecl within the CRT RAM. 


Sequence of Events 


The sequence of events for this routine is the same as the CRT RAM, Write Cycle. The major difference 
between the two routines is that the Write Cycle allows the system to operate under normal free run 
display conditions and the Read cycle requires that the CRT Controller be denied access to the Dual Port 
RAM (A1U411). This mode of operation is obtained by grounding A1U312 pin 4 through a 100 ohm 
resistor. 


Circuitry Tested 


This routine focuses on testing the storage integrity of the CRT RAM (A1U711). Address, control, and data 
contents being read from the CRT RAM are verified. 


8-34. CRT RAM TROUBLESHOOTING (Write Cycle) 


This diagnostics routine should be used in the event that visual failures are detected when the display 
information is being generated from the display dala contained within the CRT RAM. A quick check of this 
process can be done by denying the CRT Controller access to the Dual Port RAM as explained previously. 
This routine should be used after the CRT RAM, Read Cycle routine has been used and incorrect data 
being written to the CRT RAM is the suspected failure mechanism. 


Sequence of Events 


During the power up Performance Verification testing, the CRT RAM (A1U711) is not tested. The HP 
4951C can operate properly with out the CRT RAM existing in the system. However, some failures in the 
CRT RAM can be visually detected. Anytime the CRT Controller (A1U514) is forced access to the Dual 
Port RAM (A1U411) for display information, visual failures may be noted. Under normal system operation, 
the failure is only visible for a fraction of a second. In order to clearly see the contents of the CRT RAM 
over a period of time, the CRT Controller must be denied access to any character information held within 
the Dual Port RAM. This mode can be obtained by grounding A1U312 pin 4 through a 100 ohm resister. 
The true data contents of the CRT RAM will now be displayed on the display screen. 


Circuitry Tested 
During this diagnostics routine, the testing is focused on the system's ability to address, control, and 


present data to the CRT RAM (A1U711). This routine will measure the information that is to be stored into 
the CRT RAM. 
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LOOP: CRT RAM (Read Cycle) PCA: Ai Main Board 


SETUP: Instrument in some display mode. * - Totalized Signature 


Follow the same procedure as for (+/- 1 count) 
the CRT RAM (Write Cycle) Test. Ground - Key Data 
A1U312-4. The screen will be updated from 
the CRT RAM only. (Rev. 4.0) 
SA MODE: Norm EDGE: NODE: 
START/STOP +/+ A1U711-19 (MA19) 
QUAL 
CLOCK + A1U711-8 (CCLK) 
GROUND A1U711-12 (GND) 
VHIGH = 5159 


screen Top CRT Tst Full Char Test 
Mode: Level Keys Raster set 2 Pattern 
U59F 8AAF F44F H37F 61C5 
HOU6 345P F44F FOSF S8P5 
A619 402H F44F 92C6 61C5 
3CPF 90U3 F44F 49U8 o8P4 
F9C7 5SFAO F44F 38A3U UH1H 
7067 727H UH1H UH1H F44F 
PPOP 4C2F F44F UH1H F44F 
F44H F44F F44F UH1H UH1H 
3951 3951 3951 3951 3951 
3951 3951 3951 3951 3951 
UP73 UP73 UP73 UP73 UPZ3 
8HC4 8HC4 8HC4 8HC4 8HC4 
UACP UACP UACP UACP UACP 
1047 1047 1047 1047 1047 
30F8 30F8 30F8 30F8 30F8 
0000 0000 0000 O000 O000 
6808 6808 6808 6808 6808 
3951 3951 3951 3951 3951 
3951 3951 3951 3951 3951 
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LOOP: CRT RAM (Write Cycle) PCA: —A1 Main Board 


SETUP: Instrument in some display mode. * . Totalized Signature 
(Top Level, CRT Test Keys, Full Raster, (+/- 1 count) 
Char Set 2, Test Pattern). CRT is ina - Key Data 
mode where it is being written to. 


(Rev. 4.0) 


SA MODE: Qual 
START/STOP 
QUAL 

CLOCK 

GROUND 


VHIGH = 5159 


Screen 
Mode: 


CRT Tst 
Keys 


BAAF 
345P 
402H 
90U3 
5FAO 
727H 
4C2F 
F44F 


3951 
3951 
UP73 
8HC4 
UACP 
1047 
30F8 
0000 
6808 
3951 
3951 


Full 
Raster 
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NODE: 

A1U711-19 (MA19) 
A1U711-21  (~WE) 
A1U711-8 (CCLK) 
A1U711-12 (GND) 


Test 
Pattern 


61C5 
58P5 
61C5 
58P4 
UH1H 
F44F 
F44F 
UH1H 


3951 
3951 
UP73 
8HC4 
UACP 
1047 
30F8 
Q000 
6808 
3951 
3951 


Service 


LOOP: CRT EPROM Contents 


SETUP: Instrument in some display mode. 


SA MODE: Norm EDGE: NODE: 
START/STOP A1U711-19 (MA19) 
QUAL 
CLOCK A1U711-8 (CCLK) 
GROUND A1U711-12 (GND) 
VHIGH = 5159 
screen Top CRT Tst Full Char Test 
Mode: Level Keys Raster Set 2 Pattern 
U412- 2- 7APF 4556 6226 104C 30HA 
AGG 5§- 687C 9A2U 6226 1H5C AF72 
6- 2AUY9 A016 6226 COAP 30HA 
9- Q9HU6 F879 6226 HHO9 9587 
12- 1H2P 2P50 6226 P4PA 077C 
15- 3833 FOFC 077C 077C 6226 
16- U707 A596 6226 077C 6226 
19- 9CH3 6226 6226 O77C O77C 
UUUS 6CAH 3951 AQHO ASU9 
UUUY9 6CAH 3951 AQHO A5U9 
3951 3951 3951 2HUC A5U9 
3951 3951 3951 3951 A5U9 
3951 3951 3951 3951 A5U9 
3951 3951 3951 3951 ASU9 
6HAP 3951 3951 3951 A5U9 
O000 0000 O000 0000 S2UF 


(Top Level, CRT Test Keys, Full Raster, 


Char Set 2, Test Pattern). GROUND A1U312-4. 
The screen will be updated from the CRT RAM 
only. 


PCA: 


* - Totalized Signature 
(+/- 1 count) 
Key Data 


Ai Main Board 


(Rev. 4.0) 


Model 4951C 


If different stable signatures are present, try 
pressing ‘Norm’ or toggle the SA meter clock in 
order to synchronize the SA Meter. Doing this 
should allow you to achieve the proper signatures. 
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LOOP: CRT EPROM Contents PCA: Ai Main Board 
KATAKANA OPT.003 ONLY 


SETUP: Instrument in some display mode. * . Totalized Signature 


(Top Level, CRT Test Keys, Full Raster, (+/- 1 count) 
Char Set 2, Test Pattern). GROUND A1U312-4. ve - Key Data 

The screen will be updated from the CRT RAM 

only. (Rev. 4.0) 


SA MODE: Norm NODE: 
START/STOP A1U711-19 (MA19) 


QUAL 
CLOCK A1U711-8 (CCLK) 


GROUND A1U711-12 (GND) 


VHIGH = 5159 


Screen CRT Tst Full Test 
Mode: Keys Raster Pattern 


U412- 


ah a > 
fo bs 
BY, 3 2 


Ba 
5- 
6- 
9. 
12- 
15- 
16- 
19- 


4556 
9A2U 
A016 
F879 
2P50 
FOFC 
A596 
6226 


6CAH 
6CAH 
3951 
3951 
3951 
3951 
3951 
0000 


6226 
6226 
6226 
6226 
6226 
077C 
6226 
6226 


3951 
3951 
3951 
3951 
3951 
3951 
3951 
Q000 


SOHA 
AF72 
S0QHA 
5958/7 
077C 
6226 
6226 
O77C 


.A5U9 


ASU9 
A5U9 
ASU9 
ASUY 
A5U9 
ASUY 
S2UF 


If different stable signatures are present, try 
pressing ‘Norm’ or toggle the SA meter clock in 
order to synchronize the SA Meter. Doing this 
should allow you to achieve the proper signatures. 
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8-35. EXTERNAL VIDEO TROUBLESHOOTING 


This routine should be used only when the External Video Hybrid is the suspected part of an External 
Video failure. The External Video Hybrid should not be suspect in the event the HP 4951C display is 
malfunctioning as well as the External Video output. Both display systems are driven from the same signal 
source (A1U510 &A1U514). 


Sequence of Events 


The sequence of events for this routine is the same as the previous CRT Controller routines in that the 
instrument is in the "Top Level" menu. The CRT Controller circuitry is active and in a free run mode. The 
External Video Hybrid (A1U611) is active whenever the display has been enabled by the CRT Controller 
(A1U514). 


This diagnostics routine does not use any Signature Analysis. It uses manual signal checks with the use 
of an oscilloscope. The External Video waveforms follow below. 


Circuitry Tested 


During this routine the output of the CRT Logic Gate Array (A1U510), the External Video Hybrid (A1U611), 
and the cabling to the HP 4951C rear panel are verified. 


PPePtireeeet Sirti iriiiisT cite ee errr trie ro errr etree er errr cre ry AE ntetr Terri teri eOrritirei tir reir ei eri oo rire es eo err er yy 
. ° 
: : : 
* arr 
' : : 
4 : : 
' ‘ Py 
4 vee : 
‘ ' 3 
: ‘ « 
: ° * 
4 ee ‘ 
: ° 
: 3 
° : ° 
coe ad ed yereeee: 
‘ : 
. ; 
ae ; 
‘ 4 
"i ye * 
-_ _— _ , 
=a Bh aa = == wz = = SS Ss ia Se = = 
= i. os on ee =~ = to pavemarr ry 
= nae a = a tl = = = - 
=e = = eer ae ?—- * ~~ 
ve =” — = — © ae .e — 
~. ‘ay = ea - ae — ‘at me - = = 
Certeee— 4 8 ae —_ 7 — ay kee 
. OG TD ig ns thet ee fm oe ee 1 of ue ae - —_ . 
Jen mucnmmect nn vecevseveeserneeseats seen eespmomm sta SEAS SeTes es erehsenases rer sreeh MAAS MULE IW UENCE GEES ERs ESESER YY ISOS SOD F Cea TEED SY ADL OLEH ERED ESTERASES SCO EE EE ALTE DEUS SUSE ESGEEASEEESSEN SOLOS COS SESS ORS OTST LAGetecaagaasactnneccseusbnadunzgece 
ry ‘fre Seo Cees re ae EN re Ta des ee TOME IS eg, Et ogee: SR NORE ee tet ey 
. > eal ’ - oo 6 : : 
; s : oe 
. aca 4 . 
‘: 7 es 
- re . 7 
—_ Ld 
- we . 
a * 
~ ' es fi 
of » = 
awe oe _ 
H tas ry 
: : . . 
H . 
sont - (aS e ees seme —_ 
aor ; > — 
: ; ' 
‘ - 
4h s 
bh 
+ 
ey 
. 
Py 


“5E" OOGO aches a Senn RG Sescacene apie vodissvsabdecncub ie seadbesdddesatiness Vecscaviwitoaad 5 "9000 Seas — 
Ch. | = 2.000 volts/div Offset = @.000 volts 
Timebase = 5.00 msec/div Delay = @.00@00@ sec 


External Video Waveform - HBDR (U611 pin 2) 


8-78 


Model 4951C 


eee rane rasaeeaonnnaepe 


‘ 
’ 
: 
. 
; 
r 
4 
x 
2 


ean anearhaae eaten aaeae 


Ce ee ee ee ee 


eo peer e 


ry 

‘ 
: 
. 
é 
‘ 
: 
. 
° 
. 
: 


ase deroreoeereb ores rooe 


PIC CL EPC te Perec ree Tr el eey 


° 
’ 
: 
, 
’ 
> 
3 
’ 
‘ 
* 
* 


eee CLO er errs ie) 


enone 


Ch. } 
Timebase 


Ch. 1 Parameters Freq. 


a TTTT eT er ie 7 


PPD bereerareereredaeena 


vo nveserresesaeregreeses 


ort eeerert me rt Pree Peer r rr eter i iter eo ee 


Peer er ee eee 


errrrertet Sater rrr rt Seti rere tere Ty 


water eeeenyn 


weenepapad ren rede Pea 


Renee tere cecnneatenee 


rf 
: 
+ 
. 
+ 
‘ 
« 
Py 
+ 
+ 
ry 
ry 
. 
. 
ry 
. 
. 
4 
4 
« 
‘ 
« 
‘ 
4 
. 
. 
. 
. 
Tora E revenge Cowceporeenee 
° 
. 
Py 
‘ 
Py 
. 
n 
. 
+ 
. 
¢ 
. 


Tee Per er Trerrryiereirr errs irre tt itr riiett trie etree, 


Ch. 1 
Timebase 
Delta T 
Start 
Delta V 
Umarker t 


. 


= 


were erar bar nar taba ee 


Re ereaseaaseceee 


it 


l 


ag eer ee werk er eate aeons 


Po reraaemeawa ad asenerene 


| 
| 
| 


Db eed beeen neeeetereeens 


ry 


PO Per eee Terre ee 


opnessnargerrenntessace 


Pater bacan porate ear t eee ee tet Ree 


PEON eter eee sw g beeen bas taaee ree wrb aw ate rate teed 


PPO PeMPre CIEE Cer Peete eee eect errr retire tre rer tte reer retire ie 


-100.000 usec 0.20800 sec 


PPYYPTSTC TROT IT Oviri irre tere ir a 


PrrretectIercirereiereiei iii iii it ire 


| 
| 
| 
| 
| 
| 


PREM T UTES GAPE EDN OORH PER eae HEE TET OHO F STEM Ease He es eserea roast alenaebad 


* 

a 
1 

. 


. , 
PPPTTTTIPOTITTTTITETTIT IST eri rare irate ea kd 


-275.0000 msec 


OPrerTerit iret rer 


See L emma Te RE ODD DD PD ERED PaED Prose DD Rete aebae Pe LOttrs PCC errr rrr ary, 


' > . 5 . 1 . 
. > ‘ . : ‘ : 
: z : : : ‘ ° ‘ 
: 5 4 _ + : : ‘ 
: : > ra 4 E : . 
. ‘ : : : 5 : : 
: : > : : ‘ ‘ 

: z 4 : : ‘ i ‘ 
: + 4 7 ‘ . . : 
: : i * : + ‘ 
4 d 4 : : zi : 
: . > , : : : 5 
: : + ‘ Hi 
* . * + : 
Preteerrerrsrreri it tit Pareare res bad esretparteeer ipa rahi emir as bearbaeear Tei b teers tuateeenrareies 
: ‘ : 
: . : : : . : 
: H : * : : : 
: . : 4 nit te : 7 
: ‘ : = 7 : ! 
‘ ° ; : 4 : 
———- : : 7 ———— : 3 
punicass e 7 : : - oe eames : . 
r : : : ‘ : : : 
: 4 : . : : : : 
- i : : : 4 : : 
4 : 7 : : : 
Perrerireerer eet Sree rrere re ret reer erie starrer rir ri tier iere ri Titre eerie errs Ty Pree ere Steer eres Peter reer rere ers Tt eerr errr tore rere re rere terre see ere ret rere rere rer 
. : . : ‘ : 
: . : : : ; 
: 1 ¥ : : < 
: 5 : : : 
‘ , : : 2 
‘ : ‘ : : 
; ats : . ‘ 
. : : : : 
Bs : : : ' 
Sac a ee ee ee ee eer ee eee eee * 
° HM 
: : : 
: . : 
ere ner rere errr errr re reer cee rere re) Prt EP t eer Cer ese tere errr rere reer Serre let terete tre rer cere : 
« . ‘ . 
: : . : 
: : : r 
- ‘ 4 : : 
: 2 : : 
. : . ’ 
: . : ‘ : 
‘ ‘ ’ > 
‘ : : : 
‘ 3 : 4 
: * . . 
23 . : : 
~ : 
SS ee = Se : creamery =—s 2 =. : reese xs : Cy eecere-s 74 
: & : : - ‘ : 
‘ : we ‘ : 
: : : ‘ : 
. : : : . 
’ Py . ° 3 
: : . ‘ : 
‘° 2 : < : 
: : : ° : 
‘ : ae : : 
: ry 2 r H 
. : . : 
saeevessimeataveneat Prrer I ereet TT YSEET TESTI e rrr eec tei Pe ereeriite etter test terete rer? FRE Ee ATE TASER AE HEE TENTS FED OO ND DE OPE ROD OLS DD DOr eee THROU FEUER eRe et eR Eee wham mabe eee wer eencent 
. 7 4 + 
r ’ . , : 
‘ 3 ‘ : , 
4 r + ate ‘ v ' 
. rs : : : : 7 
Hy . ° : = ; : 
: . ; : Ms : : 
: 3 z ane . : : 
‘ * » * + - : 
: ‘ : : 4 : is 
; ? , tre > : 
. 7 . * 
+ 
' . : rf ; 
= : ‘ 
Tiere teen nen nee ed arate benseeeachaee os Petre reer tt ere try daderennenerenenver Speermeremenedrenes : 
* : . ‘ : 
° . : . 
: : 2 «ve : q 
: : : ; 
. 7 i . H 
: ; H aa : ‘ 
’ 4 : > ' : 
: . ‘ . , ; 
: . 4 : : ‘ 
: 4 + we 4 ; 
. P . . ' : 
: - t : ‘ 2 
+ ° : 
PAnevaemageesersemegeae sbeveperasupecemepmasare apreeetenegene Peter T ices errr errr rs 
* : ’ * - > : 
. : : : . . ‘ ' ' 
: . i sae : ‘ : H 4 
. ‘ ‘ ‘ + : 4 ; 
: : 2 ° : H : H 
+ . ‘ ‘ 4 ; r . 
4 4 4 Pits : : 2 : 
. . . . + + ‘ + 
: : . ‘ : H + : 
. 1 . + . . r 4 
. + rf one ° ; + : . 
. = + : > : : : 
7 . H 4 4 . : 
. : : . 7 = : 
PePUrereverrireecict it rerete rr eee rarer Te tereeer rer rirrresi cre rerrrrrr Ceresc rei rerereriri rer cr cr errr eee rrererrrrir ert rarer re rary Serr cerererrerert er irs yee rr es 


100.0090 usec 


2.0900 volts/div Offset @.0260 volts 
2@.0 usec/div Delay = 0.00000 sec 
15.8438 KHz 


External Video Waveform - HS (U611 pin 4) 
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Service Model 4951C 


8-36. CRT DRIVE AND DEFLECTION CIRCUITRY 


Within the HP 4951C CRT drive and deflection circuitry, there are several jumpers that are provided to aid 
in troubleshooting and problem isolation. With the use of these iumpers and the analog waveforms 
provided, problem isolation can be accomplished. Following is a list of these jumpers and a functional 
description of each: 


E407 - used to remove +12j loading from CRT circuitry. 

E406 - used to remove -12j loading from CRT circuitry. 

E404 - used to remove +12c loading from CRT circuitry. 

E707 - used to remove vertical deflection signal from CRT yoke assembly. 

E810 - Used to remove FBDR, HBDR, and APU signals from CRT analog circuitry. 


8-37. CRT ANALOG WAVEFORMS 


Table 8-2. CRT Analog Waveforms 


WAVEFORM # SCHEMATIC NODE WAVEFORM # SCHEMATIC NODE 


U507 pin 10 11. Q704 Collector 
U507 pin 12 12. U805 pin 9 
Q605 Base 13. Q702 Collector 
Q605 Collector 14. CR25 Anode 
CR28 Cathode 1:5. U507 pin 2 
U805 pin 5 16. U608 pin 1 
Q804 Base 17. U608 pin 7 
Q804 Collector 18. U608 pin 8 
U805 pin 2 19. U608 pin 14 
Q704 Base 20. TP708 (Q606 & Q607 
Emitters) 
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8-38. ARBITER TROUBLESHOOTING 


A failure of the Arbiter Controller can cause several symptoms depending on the type of failure that exists. 
Failures will be noted as occurring early on in the beep sequence of the Performance Verification Tesis. A 
continuous beep, one beep or two beeps can be caused by a failure in the Arbiter Controller. These types 
of failures can occur due to the fact that the arbiter is responsible for controlling a large amount of 
functional circuitry that exists in the kernel of the system. 


Sequence of Events 


During this test the Arbiter Controller (part of A1U510) is put into a free run test mode. This is 
accomplished by removing A1E408 (~RD) and A1E409 (~WR) which will tie the ~RD and ~WR inputs either 
high or low. There are three different modes of test used to check the operation of the Arbiter Controller. 
Each part manually drives the inputs to A1U510 and output conditions are established in each set up. 


/ 


Circuitry Tested 


This routine is used to verify the operation of the Arbiter Controller (A1U510). Trace continuity can be 
tested at the receiving nodes from the Arbiter controller outputs. The following nodes can be tested when 
there is activity on the output nodes of the Arbiter controller: 


Input and output conditions can be noted on the Arbiter Truth Table. When ~G 
(A1U510pin4) is active, you can check the transceiver enable on A1U613. When ~WCR 
(A1U510pin6) is active, you can test the CRT RAM write enable on A1U711. When ~WDR 
(A1U510pin34) is active, you can test the write direction and enables for A1U613 and 
A1U411. When ~EN (A1U510pin36) is active, you can test the CPU Bus Grant logic 
(A1U115 and A1U214) and the enables through A1U710 to A1U512, A1U713, A1U612, 
A1U711 and Ai1U411. When WAIT (A1U510pin37) is active, you can test its path to the 
CPU (A1U415). A1U510-35 (DE) is not active during this routine. 
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8-39. ARBITER TRUTH TABLE SETUP 

The Arbiter Circuit has several ways to test it. Testing is comprised of putting the control lines into specific 
modes. There are three different modes of test. Each setup mode is explained with each table. With a 
given setup mode, output results are expected. The following tables document the setup mode, input 
values, and the expected output results. 

When checking the functions of AiU510, use the "Key Modes" within the tables first. These modes are 
highlighted. If any of the output results are incorrect, A1U510 should be suspect as being bad. 

Table #1 - 


E408 (~RD) installed 
E409 (~WR) installed 


Set the input values on A1U510 pins 5, 3, and 38 to the values desired in Table 8-3, and then power the 
instrument up. Measure the output values on A1U510 pins 4, 6, 34, 35, 36, and 37. 


A2 and A3 boards must be disconnected. 
Remove XE815 to disable beeper. 
Table #2 - 


E408 (~RD) removed 
E409 (~WR) removed 


A1U510 pins 39 and 40 pulled low to circuit ground 


set the input values on A1U510 pins 5, 3, and 38 to the values desired in Table 8-3, and then power the 
instrument up. Measure the output values on A1U510 pins 4, 6, 34, 35, 36, and 37. 


A2 and A3 boards must be disconnected. 
Remove XE815 to disable beeper. 
Table #3 - 


E408 (~RD) removed 
E409 (~WR) removed 


A1U510 pins 39 and 40 pulled high to +5 volts DC. 


Set the input values on A1U510 pins 5, 3, and 38 to the values desired in Table 8-3, and then power the 
instrument up. Measure the output values on A1U510 pins 4, 6, 34, 35, 36, and 37. 


A2 and A3 boards must be disconnected. 
Remove XE815 to disable beeper. 
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Table 8-3. Arbiter Truth Table 


Signal M4 HLD INT ~G ~WCR ~WDR_ DE ~EN —- ~WAIT 
(5) (3) (38) (4) (6) (34) (35) (36) (37) 


#1 


E408 & E409 
ON 


#2 


E408 & E409 
OFF 


PINS 39&40=GND 


#3 


E408 & E409 
OFF 


PINS 398&40= +5 


= zero volts dc 
= +5 volts dc 

= Active Signal, Toggle states 
= Key Modes 


* _ If incorrect results are seen at pin 35 (DE), cycle the instrument power and 
measure the node again. 
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8-40. TIC CLOCK GENERATOR TROUBLESHOOTING 

The Tick Clock circuitry is not tested by the power up Performance Verification routine. Tick Clock failures 
will only be evident during run time operations or during post processing of data. Tick Marks are not 
visible to the user in any form. They are inserted with the data during run time and do not appear on the 


data screen. The Tick Mark failure is most evident when making timing measurements and getting 
incorrect or unexpected resuits. 


Set Up Routine 

During this diagnostics routine the instrument is in the "Top Level" display mode. The Tick Clock Counter 
(A1U114) is in a free run mode. 

Circuitry Tested 


This routine checks the operation of the Tick Clock Counter. When Tick Mark errors are evident and the 
counter checks out, the Tick Clock Latch (A1U712) could be suspected. 
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LOOP: TIC Clock Generator 


SETUP: Instrument at top level 
No Jumpers 


SA MODE: Norm 
START/STOP 

QUAL 

CLOCK 

GROUND 


VHIGH = 
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PCA: A1 Main Board 


*. Totalized Signature 
(+/- 1 Count) 
«> - Key Data 


(Rev. 4.0) 


NODE: 


A1U114-9  (RSTA) 


A1U415-9 (SYS CLK) 
A1U114-7 (GND) 


Service 


Service Model 4951C 


8-41. REMOTE/PRINTER INTERFACE TROUBLESHOOTING 


The Remote/Printer Interface troubleshooting procedure can be used to isolate the failure when the 
Remote test in the Self Test Loop has detected a failure. The procedure may also be used when no failure 
has been detected by the Remote Seif Test but a remote or printer operation fails to operate properly. The 
Remote Self Test is not capable of verifying the operation of the input or output driver stages. 


Sequence of Events 


This diagnostics procedure is used to manually check the Remote/Printer interface of the A2 board. Most 
failures in the Remote/Printer Interface can be detected with the use of the Remote test, contained within 
the Self Test Loop. Failures in the TTL to RS232 level converter circuitry A2U102 and A2U103 will not be 
noted in the Self Test Loop. The HP 4951C should be in the Top Level Menu while the procedure is 
performed. Node and frequency checks are performed while the circuitry is manually enabled by the 
person doing the troubleshooting. 


Circuitry Tested 

During the Quick Test procedure some key checks are made. The clock input to the ACIA (A2U209) 
device is first checked. This measurement verifies the default operation of the Program Latch, Clock 
Generator, and Speed Multiplexer (A2U206, A2U207 & A2U106). Next, the outputs of the Loop Back 
Multiplexer (A2U107) are checked. This verifies partial operation of the multiplexer. 

During the Detailed Troubleshooting Procedure more measurements are made to isolate the failure to a 
discrete component. The divide by 16 and 64 functions of the Clock Generator (A2U207) are checked 
first. Then the operation of the Speed Multiplexer (A2U106) is verified. 

several circuit areas are checked during the ACIA, Multiplexers, and the output section of the 
Remote/Printer Interface Troubleshooting. First, the ACIA is checked by running the instrument in the 
Continuous Self Test Loop and making node measurements associated with the ACIA. Next the output 


and input driver reverence levels are verified. Lastly, the operation of the output and input driver circuits 
are verified by providing a sinewave to each input stage and measuring the output of each stage. 


8-42, REMOTE/PRINTER INTERFACE TROUBLESHOOTING 
Quick Test Procedure 

iy Get to the Top Level Menu on the HP 4951C. 

The frequency at A2U209 pin 3 should be 76.8 kHz. 


Pass- see step 3 
Fail- Proceed to step 2 


2. Put the HP 4951C into the continuous Self Test Loop. 


The frequency at A2U209 pin 3 should change. 
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Pass- The problem is in the ACIA, Multiplexer (A2U209, A2U204), or the output stage. 
Fail- The problem is in the baud rate generator circuit of the Remote/Printer board 
(A2U206, A2U207, or A2U106). 


3. Put the HP 4951C into the continuous self test loop. A2U209 pin 6 and A2U107 pin 2 should 
have pulsing waveforms during the Rernote Test execulion. 


Pass- Troubleshoot the ouitput stages. 
Faill- Troubleshoot A2U209 and A2U107. 
Detailed Troubleshooting Procedure 
lf the Remote Interface test passes in the Performance Verification Self Test, but the Remote/Printer 
Interface does not work, the output stages are probably defective. To troubleshoot the Remote/Printer 
board, use the following procedures: 
Ml Get to the Top Level Menu on the HP 4951C. 
The following conditions must be present and A2U207: 
pin 22 is high 
pin 23 Is low 


pin 10 ts high 


Zi Check the divide by 16 capability of the divider. The frecjuencies listed below should be 
present at A2U207: 


pin 2 - 76.8 kHz 
pin 3 - 38.4 kHz 
pin 4 - 19.2 kHz 
pin 5 - 9.6 kHz 
pin 6 - 3.2 kHz 
pin 7 - 4.8 kHz 
pin 8 - 2.4 kHz 
pin 9 - 1.2 kHz 
pin 20 - 1843.2 kHz 
pin 21 - 1843.2 kHz 


3. Verify the divide by 64 function. 


Set Up 


Disable A2U206 by pulling pin 1 to 5 vdc. 
Pull pin 22 and 23 of A2U207 to 5 vde. 
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Verification 


Verify the following frequencies on A2U207: 


pin 
pin 
pin 
pin 
pin 
pin 
pin 
pin 


307.2 KHz 
153.6 kHz 
76.8 KHz 
38.4 kHz 
12.8 kHz 
19.2 kHz 
9.6 KHz 
4.8 kHz 


4. Verify the operation of A2U106. 


Set Up 


Disable A2U206 by pulling pin 1 to 5 vde. 
Pull pin 23 of A2U207 to 5 vde. 


A2U106 pins 9, 10, and 11 should be high tristated due to A2U206 being disabled. 


Verification 


Connect the jumpers on A2U106 in the sequence listed below. 
Verify that the correct frequency is at pin 5. 


pin 9 


2 ke “he ee Fai a 


pin 10 pin 11 pin 5 (frequency) 


12.8 kHz 
4.8 kHz 
9.6 kHz 

19.2 kHz 

38.4 kHz 

76.8 KHz 

153.6 kHz 
307.2 kHz 


take, le” We. ake Ghee «b= 
te ae Ee, Te Se 


8-43. ACIA, MULTIPLEXERS, AND OUTPUT TROUBLESHOOTING 


1. Get to the Top Level Menu. 


A2U209 pins 3 and 4 should have a square wave with a frequency of 76.8 kHz. 


2. Put the HP 4951C into the continuous Self Test Loop. 


Press the softkeys <More>, <  >(f6, hidden ‘Continuous Loop’ function). 
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3. Verify that the following conditions exist on A2U209: 


pin 2 High until remote test starts, then shows negative pulses. 
pin 5 Low until remote test starts, then shows positive pulses. Set sweep rate to 1 sec 
on the scope. 
pin 6 High until remote test starts, then shows negalive pulses. 
pin 7 High 
pin & High 
pin 9 High until remote test starts, then shows negative pulses. 
pin 10 Pulses 
pin 11 Pulses 
pin 13 Negative Pulses 
pin 14 High 
pins 15 
thru 22 Continuous address and data activity 
pin 23 Low until remote test starts, then shows positive pulses. 
pin 24 Low until rernote test starts, ihen shows positive pulses. Set sweep rate to 1 sec 


on the scope. 
4, Troubleshoot the output stage. 
Set Up 
Disable A2U206 by pulling pin 1 to 5 volts dc. Get the Top Level Menu. 
Verification 


Verify the following approximate voltage levels: 


A2U102 A2U103 

pin 5-2 vdc pin 5 - 4 vde 
pin 10 - 2 vde pin 7 - 4 vde 
pin 12 - 2 vde pin 9 - 4 vde 


5. Troubleshoot A2U204 and A2U102. 
Set Up 


Pull pin 1 of A2U206 to 5 volts dc through a 100 ohm resistor. 
Pull pins 9 and 12 of A2U204 low through a 100 ohm resistor. 


Set up the external Signal Generator to a 1 KHz sinewave at 5 volts. Connect the Signal Generator to 
pins 10 and 13 of A2U204, to check TXD and RTS signal levels. 


Verification 


Check the following inputs and outputs of A2U102: 


pin 6 5 volt squarewave 
pin 7 (J4 pin 15) +/- 12 volt squarewave 
pin 8 (J4 pin 13) +/- 12 volt squarewave 
pin 9 5 volt squarewave 
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6. Test the DTR output. 


Set Up 


A2U206 should NOT be disabled. Put the HP 4951C into a continuous Self Test Loop. 


Verification 


A2U204 pin 14 and J4 pin 7 should have signal activity at levels of +/- 12 vdc. 


7. Troubleshoot the input stages of RXD, CTS and DCD (A2U102). 


Set Up 


Model 4951C 


Input a sinewave of 12 volts peak to peak at 1 KHz on input pins 3, 5 and 8 of the A2J4 Remote Port. 


Verification 


Check for the following squarewaves at the inputs and outputs of A2U103: 


pin 4 
pin 6 
pin 8 


pin 1 
pin 2 
pin 14 


8-44. POD INTERFACE TROUBLESHOOTING (Buffer and Relay) 


5 volt squarewave 
5 volt squarewave 
9 volt squarewave 


5 volt squarewave 
3 volt squarewave 
5 volt squarewave 


This procedure should be used after an External DLC failure has been verified within the Self Test Menu. 


Sequence of Events 


During this procedure the instrument is in the Top Level Menu and any Pod Interface is connected. You 


can then make several manual measurements of discrete nodes within the circuitry. 
manually enable and disable the pod interface relay circuitry for functional verification. 


Circuitry Tested 


You can also 


several discrete components are functionally checked during this procedure. The first part addresses the 
Pod interface Buffer (A1U113). The procedure shows how to manually check the buffer. The second 
section of the procedure addresses the Pod Relay circuitry which is responsible for detecting the presence 
of a Pod Interface. This circuit block also supplies the necessary supply voltages to the Pod Interface 


Assembly that are needed for proper operation via the Pod Interface Relay (A1K208). 
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8-45. POD INTERFACE TROUBLESHOOTING 
Interface Buffer 


Set Up 


Interface pod detached. 
Instrument in Top Level Menu. 


Verification 


With the use of an IC clip and a jumper wire, manually toggle the outputs of A1U113 by driving the inputs 
to 5 vde or system ground. Verify the output levels with a scope or digital voltmeter. 


POD Interface Relay and Activation Circuitry 
set Up 


Interface Pod detached. 
Instrument in Top Level Menu. 


A1U515 (And Gate): pins 3,4,5 and 6 should be high. 
A1U213 (Inverter): pin 12 low and pin 13 high. 
A1U311 (D Flip/Flop): pin 1 should be low. 
pin 3 should be low. 
pin 4 should be high. 
pin 5 should be low. 


Verification 
Verify the circuit and relay operation by enabling or disabling the circuit. To turn the relay on, touch 5 vdc 
to A1U311 pin 3. To turn the relay off, touch ground to A1U311 pin 3. Check the circuit operation. 


Additional checks of the Interface Cable to the rear panel can be performed by checking the voltage levels 
on the corresponding pins of the pod interface connector. 
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8-46. DISC CONTROLLER TROUBLESHOOTING 


Testing of the A3 Disc Controller assembly is comprised of several firmware programs residing within the 
ROM A38U606. The concept is similar to that used for the :,.ain system during power up conditions. The 
specifics of the power up test are quite different from those sed in the main system. 


"Loop on failure” is a concept that is used in the algorithm of the self test routine (refer to the flow chart, 
Section VIII). The Self Test checks the hardware in an iterative fashion, building from the kernel (CPU, 
A3U500), outward to the disc drive (FDC) interface. The NSC800 Interface is not checked by the 8088, but 
by the NSC800 as it interrupts the Disc Controller for it’s self test status. 


There are several ways to initiate the Disc Controller Self Test: 


A. Power up the HP 4951C. The disc test will run twice (once at initial power up and once when 
the NSC800 calls the Disc Self Test from the Self Test Loop). Any failure information is 
reported within the Mass Store Menu. 


B. Call the Disc Self Test from the instrument Self Test Menu (refer to the Softkey Menu Guide, 
Section IV). The test will execute once and pass/fail information will be reported to the display. 


C. Call the Disc Self Test from the instrument Self Test Menu using "Loop" for a continuous Self 
Test mode. 


Portions of the Disc Controller Self Test can be forced to loop immediately (PIC test, DMAC test & FDC 
test). These conditions can be obtained by configuring two jumpers, E1 & E2 (refer to the following and 
the Disc Test Flow Chart). 


PIC test remove E2 
DMAC test remove E14 
FDC test remove E1 & E2 


Disc System Service Assembly 


The Disc System Service Assembly (p/n 5060-7184) is required to properly service the Disc Controller 
assembly. Because of space restrictions on the Disc Controller assembly, diagnostics circuitry could not 
be designed onto the pc board. The primary use of the assembly is to obtain an electrical configuration to 
allow the 8088 CPU to run in a NO-OP mode. This mode of operalion is obtained with the use of the 
E201 bus jumper, E101 AND E102 control signal jumpers, and E103 the input buifer enable. Note that the 
CPU NO-OPs mode is also used to free run the system CPU (NSC800). The other main use of the Disc 
system Service assembly is for mode and error status display. This information is visible from CR202 
located on the Disc System Service assembly. Refer to the reference designator information and the Disc 
Service Assembly schematic for electrical information. the Disc Controller LED Display Table shows the 
variety of display codes and VHigh signatures throughout the testing spectrum of the Disc Controller 
assembly. 


Troubleshooting Overview 


The first thing to do when troubleshooting the Disc Controller assembly is to verify a failure of some type. 
There are several indicators to use in verifying a failure: 
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During power up, if the Disc Controller test nears completion, the disc drive led will become 
active for a short period of time. The first occurrence of the LED flash should happen nearly at 
the same time that the HP 4951C executes the third beep of its power up self test sequence. 
The second flash of the disc drive LED should occur aller the HP 4951C calls the disc self test 
during the power up sequence. You will see in the upper right hand corner of the display, the 
name of the test that is being executed by the main system. Failure information will be present 
and visible within the Mass Store Menu. A pass/fail indication will be evident. Absence of the 
disc drive LED activity also denotes a probable failure of the Disc Controller System. 


From the Self Test Menu, the Disc Test can be called from the keyboard. The disc drive led 
will become active upon completion of the test routine. Specific error information will be 
presented on the display. One of several error messages may be displayed. 


From the Mass Store Menu, there are several disc operations which are accessible. Most 
types of operational errors will be detected and reported accordingly during execution of some 
chosen operation. Error information will be reported on the display. These error messages are 
listed in Table 8-3 near the end of this section. 


With the use of the Disc System Service assembly, two more error indicators are made 
available. With the diagnostics board properly installed, status information is displayed on the 
LED bank (CR202). With a Signature Analyzer properly connected and configured, unique 
VHigh signatures which provide status information of the test being executed will be presented. 
Refer to the LED Display Code Table for this information. 


With the use of the indicators, you can derive some information about the failure related to the Disc 
Controller System. There are some general statements that can be made about analyzing the Disc 
Controller System. 


A. 


The disc test occurs twice during power up of the instrument. Once when power is applied 
and once when the NSC800 system initiates it during the power up sequence. 


1. The Disc Controller Interface is exercised only whien it is called on by the NSC800 CPU. 
Knowing this is helpful in determining if the interface is bad. If the disc drive LED 
flashes once (with the third beep of the instrument) during powerup, chances are the 
disc drive self test is passing and the interface is causing a failure. If there is no flash of 
the disc drive LED, then chances are that the failure mechanism is not associated with 
the interface circuitry. 


lf the disc Self Test fails when manually called by the operator, the disc diagnostics board will 
provide the best means of problem isolation. The next level of isolation is provided by the error 
code given by the LED display bank followecl by the indication given by the VHigh signatures. 
The VHigh indicates which firmware routine is being repetitively executed. Refer to the LED 
Display Code Table to see which routine is not operating properly. 


1. The ROM, RAM & PIC tests are designed to loop on failure and are not individually 
accessible. 


2. The PIC1, PIC2, DMAC & FDC tests are not designed to loop on failure, but to report an 


error code to the system. The system then displays the proper error message. These 
tests can be manually activated. The E1 & E2 jumpers are used to enable this function. 
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C. When the Disc Controller causes operational failures from the Mass Store Menu and the Disc 
Self Test passes, several things can be suspected as being the failure mechanism. 


1. The Disc Controller adjustments may not be properly adjusted. These are the first things 
to check when failures occur while performing an operation in the Mass Store Menu. 
Refer to Section V for the adjustment procedure. 


2. The Disc Drive assembly itself could be bad. Many of its operations are not checked in 
the Disc Test. Failures related to reading or writing data to the disc will be evident from 
within the Mass Store Menu. 


3. The failure mechanism could be located on the Disc Controller assembly itself. It most 
likely Would be associated with the interface circuitry or the FDC itself. 


ERROR 


Disc Out 
Checksum Error 
Seek Error 

Drive Error 
Write Protected 
Media Wear Protected 
Bad Disc 

Disc Full 

Disc Not Formatted 
Non LIF Format 

Bad Sector Size 

EOF Error 

Record Not Found 
Single Sided Disc 
Controller Error 
Directory Full 
Directory Too Large 
Improper Format 


The following are error messages associated with the Mass Store Menu and its operation. 


Table 8-4. Mass Store Menu Errors 


EXPLANATION 


Disc is not inserted into the drive. 

CRC error occurred during read or write. 
Disc Drive unable to seek to track. 

Drive is not working right (not ready). 

Disc is write protected (tab on disc). 

Disc is write protected due to media wear. 
Disc will not format (too many bad tracks). 
Disc is full of data, no more will fit. 

Disc is not formatted. 

Non LIF format in the disc. 

Formatted with 512 or 1024 byte sectors. 
Tried to read past end of file. 

Record not found during a read or write. 
Disc is formatted single sided. 

Controller is not working correctly (lost data). 
Directory is full, no more entries exist. 

Disc formatted with directory too big. 

Disc formatted wrong for runtime Write Open LIF. 
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8-47. DISC CONTROLLER DIAGNOSTICS ROUTINES 


8088 Microprocessor NO-OPS, Mode 1 


This diagnostics routine is used to verify the operation of the diagnostics board and the 8088 CPU. When 
using the diagnostics board, remove the 8088 CPU (A3 U505) from the A3 Disc Controller assembly and 
install it onto the diagnostics board. The connector on the cable of the diagnostics board plugs into the 
CPU socket (A3U505) on the A3 board. Note the polarity of each device as you plug them in. The Disc 
Controller System should function properly with the diagnostics board attached and all of the jumpers in 
the "normal" position. Refer to the individual SA tables for the specific set up information. 


8088 Microprocessor NO-OPS, Mode 2 

This diagnostics routine is used to test the circuitry residing on the A3 board. It checks the kernel of the 
system. This test should be used to verify a ROM or RAM test failure. The operator can check the 
address, data and control lines to the ROM and RAM by using this routine. The contents of the ROM can 
be checked as well. 

A3 Interface Buffers 8088 -> 800 

This diagnostics routine is designed to check the interface buffers going from the 8088 system to the 
NSC800 system. The 8088 Microprocessor No-ops, Mode 2, is used to execute this routine. 

A3 Interface Transceiver 800 -> 8088 

This test routine checks the operation of the interface transceiver (A2U608) as it sends data from the 


NSC800 data bus to the 8088 data bus. This routine is based on the NSC8&00 Microprocessor No-ops 
routine. 


ROM Test 

This test is used only by the system. To verify the operation of the ROM, the operator must use the 8088 
Microprocessor No-ops routine. 

RAM Test 

This test is used only by the system. To verify the operation of the RAM, the operator must use the 8088 
Microprocessor No-ops routine. If address, data and control lines verify good, the RAM should be 
suspected as being defective. 

PIC Test 

This test consists of two main sections. Pic 1 tests the 8088 system interface to the PIC. Pic 2 tests the 
interrupt inputs to the PIC device. This test is active during the Disc Self Test or when the operator 
removes the E2 jumper. Four different VHigh conditions are possible during this test loop. Pic 2 failures 


can be caused by either the PIC device itself or the circuitry which generates the interrupt inputs to the 
PIC. 
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DMAC Test 


This test is used to exercise the DMA Controller operation. The test is designed to do a 100 hex block 
move from one address block in the Disc Controller RAM to another address block within the Disc 
Controller RAM (A3U304). The operation of the DMA Controller (A3U400) is the focus of the test. 
Operation of the bus arbitration circuitry (A83U203, A3U704, and A3U706) and the upper byte address latch 
(A3U403) are checked as well. One restriction within the DMAC test is the full address range of the DMA 
Controller and upper byte address latch cannot he fully tested. In most failure modes, the upper byte 
address latch should be suspected as the failure mechanism. Following are the steps for problem isolation 
of a DMAC test failure: 


A. Verify a DMAC failure by viewing the error message reported to the screen after manually 
initiating the disc test or verify the failing Vhigh signature while the DMAC test is looping by 
removing the A3E1 jumper. 


B. Using the signature analyzer, verify the proper activity in the bus arbitration circuitry (A3U203, 
A3U704, and A3U706). If good, go to step 3. 


C. Verify signal activity on the inputs and outputs of the upper byte address latch (8U403). When 
there is a DMAC test failure, this part should be replaced prior to any others in the associated 
circuitry. This part is not fully tested, is the easiest to rernove, and is the least costly. Ifa 
DMAC test failure still exists after replacing the upper byte address latch, the DMA Controller 
can then be suspect. 


D. After the above steps have been done, operation of the DMAC can be verified with the use of 
the signature analysis table. 


FDC Test 
The FDC test is used to test the operation of the FDC (floppy disc controller) and partial operation of the 
Disc Drive. It is important to know that a failure of the disc drive will cause a failure of the FDC test. 


There are several things to check before suspecting the FDC as the failure mechanism: 


A. Check the output control signals from the FDC, through the buffering device (A3U703 & 
A3U803), to the disc drive. 


B. Check the input signals from the disc drive, through the buffering device (A8U603 & A3U703), 
to the FDC. Refer to tables the Disc Controller Flowchart and the Disc Controller LED Display. 


If the above signals check out good, the FDC can become a higher suspect as being the failure 
mechanism. This test is active during the Disc Self Test or when the operator removes E1 or E2. 
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CALLABLE | 
CALLABLE 
RAM TEST 
12 


; CALLABLE 
REMOVE E1 & E2 ~ FDC TEST 
CALLABLE 
REMOVE E2 —~I | PIC 1 TEST DISC DRIVE ——3}> 
LED FLASH <> 


Model 4951C 
8088 POWER UP 


ROM TEST 
T1 


REPORT STATUS 
TO NSC800 
MAILBOX 


(A) END 


Figure 8-6. Disc Controller Flowchart 
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Table 8-5. Disc Controller LED Display 


DISC CONTROLLER LED DISPLAY CODE TABLE 


TEST ROUTINE RUNNING 

8088 MICROPROCESSOR NO-OPS, MODE 1 
8088 MICROPROCESSOR NO-OPS, MODE 2 
A3 INTERFACE BUFFERS 8088 -> 800 

A3 INTERFACE TRANSCEIVER 800 -> 8088 
ROM (TEST FAILING) 

RAM (TEST FAILING) 

PIC (TEST PASSING) 

PIC (ERROR 1) 

PIC (ERROR 1.1) 

PIC (ERROR 2) 

DMAC (TEST PASSING) 

DMAC (ERROR 1) 

FDC (TEST PASSING) 

FDC (ERROR 1) 


FDC (ERROR 2) 


FDC (ERROR 8) 


ALL TESTS PASSING 
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@ooodo0oo0d 


OO0000 


@@e@eooo0d 


@@eoeood 


@@oooo 


@@oo0oeod 


@@00eod 


@@eoor0e 


@e@eooo0ood 


@e@eooo0ood 


@@0o0ee@ 


@@e0o0dee@ 


@@e0o0coee 


@@00e@ 


@2ee0e0@ 


Model 4951C 


SA, VHIGH 
0001 
0001 
0001 
0001 
NONE 
NONE 
P196 
FP67 
9515 
2538 
479P 
16FF 
90A3 
4P5U 
HF8H 
APOF 


NONE 


Model 4951C 


LOOP: 8088 NO-OPS (Mode 1) 


SETUP: Test board installed. Remove E201 
(ADO-AD7 bus jumper). Place E101, E102 
and E108 to the ‘T’ position 


SA MODE: Norm 
START/STOP 

QUAL 

CLOCK 

GROUND 


VHIGH = 0001 


3827 (A14) 
3096 (A13) 
HAP7 (A12) 
1293 (A11) 
HPPO (A10) 
2H70 (AQ) 
HC89 (A8) 
52F8 (AD7) 
UPFH (AD6) 
OAFA (AD5) 
5H21 (AD4) 
7F7F (AD3) 
CCCC (AD2) 
5555 (AD1) 
UUUU (ADO) 
L 

L 

OFLO* 

L 
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PCA: A3 Disc Diagnostics 


Board 


* - Totalized Signature 
(+/- 1 count) 


Test Board CPU(U100)pin39 


Test Board TP3 (LRD) 
Test Board TP2 (GND) 


@oo0o0oo0oo0d 


16* (A19) 
16* (A18) 
65520* (A17) 
16* (A16) 
755P (A15) 
H 


Service Model! 4951C 


LOOP: 8088 NO-OPS (Mode 2) PCA: A3 Disc Controller 
Board 


* . Totalized Signature 
(+/- 1 count) 


SETUP: Test board installed. Remove A3U606. 
E201 installed. Place E101, E102 


and E103 to the ‘T’ position - Key Data 
(Rev. 4.0) 
SA MODE: Norm EDGE: NODE: 
START/STOP +/+ Test Board CPU(U100)pin39 
QUAL 
CLOCK - Test Board TP3 (LRD) 
GROUND Test Board TP2 (GND) 
VHIGH = 0001 @o0ooodood 
XU606- 1- 755P U304- 20- 65536" 
AG 4 2- HAP? 34 22- CA7A 
3- 52F8 
4- UPFH USOO- 9- UUUU 
S- OAFA AG 4 10- UUUU 
6- 5H21 12- 5555 
7- TF7F 13- 5555 
8- CCCC 
9- 5555 U708- 1- 0016* 
10- UUUU AB~% 2- 0016* 
T1- UUUU 4- 65536" 
12- 5555 12- CA7C 
13- CCCC 15- CA7A 
14- L 
15- 7F/7F U105- 3- 65536" 
17- OAFA 
18- UPFH U704- 5- 65536* 
19- 52F8 fe S-7 6- 65536" 
20- CA7C 8- CA7A 
21- HPPO 9- CA7C 
22- OO001 12- OFLO* 
23- 1293 13- OFLO* 
24- 2H70 
25- HC89 
26- 3C96 
27- 3827 
28- H 


8-112 


Mode! 4951C 


LOOP: 8088 NO-OPS (Mode 2) 


SETUP: Test board installed. Remove ASU606. 
E201 installed. Place E101, E102 
and E103 to the ‘T’ position 


SA MODE: Norm 
START/STOP 
QUAL 
CLOCK 
GROUND 
VHIGH = 0001 
U403- 1- H 
&S-2 2- HC8&9 
3- UUUU 
4- 5555 
5- 2H70 
6- HPPO 
fa CCCC 
8- 7F7F 
9- 1293 
V2 ‘de 
12- HAP7 
13- 5H21 
14- OAFA 
15- 3C96 
16- 3827 
17- UPFH 
18- 52F8 
19-  755P 
U803- 3- YUUU 
BS-2 4. 5555 
7- CCCC 
8- 7F7F 
13-  5H21 
14- OAFA 
17- UPFH 
18- 52F8 
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A3 Disc Controller 
Board 


PCA: 


*. Totalized Signature 
(+/- 1 count) 


“) - Key Data 


(Rev. 4.0) 


NODE: 
Test Board CPU(U100)pin39 


Test Board TP3 (LRD) 
Test Board TP2 (GND) 


@ooo0oo0o0d 
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Service 
LOOP: 8088 NO-OPS (Mode 2) PCA: A3 Disc Controller 
Board 

SETUP: Test board installed. Remove A3U606. * . Totalized Signature 

E201 installed. Place E101, E102 (+/- 1 count) 

and E108 to the ‘T’ position Key Data 

(Rev. 4.0) 

SA MODE: Norm EDGE: NODE: 
START/STOP +/+ Test Board CPU(U100)pin39 
QUAL 
CLOCK - Test Board TP3 (LRD) 
GROUND Test Board TP2 (GND) 
VHIGH = 0001 @Qo0o0ddo0d 


Reinstall A8U606 into socket. Leave pins 

1, 11-19, 20, and 22 out of socket. Tie pin 

1 to +5 vde. Tie pins 20 and 22 to ground. 

Pin 14 should be grounded. Measure the daila oulput. 


NOTE - Minimize bends on IC legs. Use only wher Loop on Failure 
ROM test exists. 


21- HPPO 
22- L. 

23- 1293 
24- 2H70 
25- HC89 
26- 3C96 
27- 3827 
28- H 
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Model 4951C Service 


LOOP: A Interface Buffers (8088->800) PCA: A3 Dise Controller 
Board 
SETUP: Test board installed. Remove A3U606. E201 * - Totalized Signature 


installed. Place E101, E102, & E102 to the (+/- 1 count) 
T position. Unplug A3 board from system bus 
cable. Jump power & ground from A2 board 


to A3 board. (Rev. 4.0) 
SA MODE: Norm EDGE: NODE: 
START/STOP +/+ Test Board CPU(U100)pin39 
QUAL 
CLOCK 7 Test Board TP3 (LRD) 
GROUND Test Board TP2 (GND) 
VHIGH = 0001 @®oo0oo0ood 
Pull U408 pin 1 LOW Pull USO8 pin 1 LOW Pull U608 pin 19 LOW to 
to enable Latch to enable Latch gate the device. Pull 
U608 pin 1 HIGH to enable 
U408- 1- L U308- 1- L the direction output. 
A3-7 2- HC8&9 AS-1 2- UUUU 
3- HC8&9 38- UUUU U608- 1- H 
4- 2H70 4- 5555 Ad-4 2- UUUU 
5- 2H70 H- 56555 3- 5555 
6- HPPO 6. CCCO 4- CCCC 
7-  HPPO 7- CCCOC S- 7F7F 
8- 1293 &- 7F7F 6- SH21 
9- 1293 9-  7F7F 7- QAFA 
10- L 10- L 8- UPFA 
11- H 11- H 9- 52F8 
12- HAP? 12- 5H21 10- L 
13- HAP7 13- 5H21 11- 52F8 
14- 3C96 14- OAFA 12- UPFH 
15- 3C96 15- OQAFA 13- OAFA 
16- 3827 16- UPFEHI 14- 5H21 
17- 3827 17- UPFH 15- 7F/7F 
18- 755P 18- 52F8 16- CCCC 
19- 755P 19- 52F8 1¥%= 9999 
20- 4H 20- H 18- UUUU 
19- L 
20- H 
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Service 


LOOP: A3 interface Transceiver (800->8088) 


SETUP: Move A1E314 to ‘T’ position. A2 board 
disconnected. Remove A1E815 to disable 


the beeper. Remove CPU (A3U505) on A3 board. 


SA MODE: 
START/STOP 
QUAL 
CLOCK 
GROUND 


VHIGH = 


Pull ASU608 pin 19 LOW and 


Norm 


0001 


pull A8U608 pin 1 LOW 


U608- 


g F% nf 
Pad ‘4 


1- 
2. 
oe 
4- 
5. 
6- 
Fe 
a. 
oe 
10- 
11- 
Vee 
13- 
14- 
1 5- 
16- 
17- 
18- 
19- 
20- 


L 
UUUU 
5555 
elelore: 
7F7F 
5H21 
OAFA 
UPFH 
52F8 
L 
52F8 
UPFH 
OAFA 
5H21 
7F7F 
CCcc 
5555 
UUUU 
L 

H 
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PCA: 


* . Totalized Signature 
(+/- 1 count) 


- Key Data 


Board 


(Rev. 4.0) 


NODE: 


A1U415-8 (A15) 


A1U415-32 (~RD) 
A1U415-20 (GND) 


OQWOVWVAVO 


Model 4951C 


A3 Disc Controller 


Model 4951C Service 


LOOP: PIC (Test Passing) PCA: A3 Disc Controller 
Board 


SETUP: With A3 Diagnostics board * - Totalized Signature 
installed. Remove A3 E2. Disc (+/- 1 count) 
out of drive. “7 - Key Data 


(Rev. 4.0) 


SA MODE: Norm NODE: 
START/STOP Test Board TP4 (S/S) 


QUAL 
CLOCK Test Board TP3 (LRD) 


GROUND Test Board TP2 (GND) 


VHIGH = P196 @e@eooood 


L 
+H 
L 
L 
H 
H 
L 
H 
H 
A5PO 
H 
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Model 4951C 


Service 
LOOP: PIC 1 (Error 1) PCA: A3 Disc Controller 
Board 
SETUP: With A3 Diagnostics board installed. * . Totalized Signature 
Remove A3 E2 or Loop on Failure (+/- 1 count) 
Condition. Disc oul of Drive. - Key Data 
(Rev. 4.0) 
SA MODE: Norm EDGE: NODE: 
START/STOP +/- Test Board TP4 (S/S) 
QUAL 
CLOCK - Test Board TP3 (LRD) 
GROUND Test Board TP2 (GND) 
VHIGH = FP67 @@eooeod 


US06- 1- FA6H 


2- Q0Q04* 
3- Q001* 
4- Q03U 
9- FOH2 
6- FP59 
7- QACU 
8- 1CU4 
9- PFU3 
10-  7H2H 
11- 8482 


Ne) 
J 
i 2 i ae ee Se 
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Service 


Model 4951C 
LOOP: PIC 1 (Error 1.1) PCA: A3 Disc Controller 
Board 
SETUP: A3 Diagnostics board installed. * - Totalized Signature 
Remove A3 E2 or Loop on Failure (+/- 1 count) 
Condition. Disc out of Drive. -.? - Key Data 
(Rev. 4.0) 
SA MODE: Norm EDGE: NODE: 
START/STOP -+/- Test Board TP4 (S/S) 
QUAL 
CLOCK - Test Board TP3 (LRD) 
GROUND Test Board TP2 (GND) 
VHIGH = 9515 @@eooeo 


- oO 
© 
.e) 
~] 


L 
L 
L 
H 
00 
L 
H 
L 
L 
H 
L 
L 
H 
H 


Tro 
=) 
ee) 
©) 
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Service 


LOOP: PIC (Error 2) 


SETUP: A3 Diagnostics board installed. 
Remove A3 E2 or Loop on Failure 
Condition. Disc out of Drive. 


SA MODE: Norm EDGE: 


START/STOP +/- 
QUAL 

CLOCK : 
GROUND 


VHIGH = 2538 


U306- 1- 93HH 
AST 2- Q005* 


3- 0004* 
4- U1A7 
5- 4H3P 
6- H49F 
7- U6sU 
8- SUF6 
9- 88U6 
10- H90C 
Te .O5P5 
12- L 

13- L 

14- L 

15- L 

16- H 

17- O001* 
18- L 

19- H 

20- L 

22- 

23- L 

24- L 

25- H 

26- 4H 
27- S5d5P4 
28- 4H 


21- High or low, must be opposite 
a of each other 
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Model 495C 


PCA: A3 Disc Controller 
Board 


* . Totalized Signature 
(+/- 1 count) 
- Key Data 
(Rev. 4.0) 
NODE: 
Test Board TP4 (S/S) 


Test Board TP3 (LRD) 
Test Board TP2 (GND) 


@@eoo00oe®e 


Model 4951C Service 


LOOP: DMAC (Test Passing) PCA: A3 Disc Controller 
Board 


SETUP: A3 Diagnostics board installed. * . Totalized Signature 
Remove A3 £1. Disc out of Drive. (+/- 1 count) 


(Rev. 4.0) 


SA MODE: Norm : NODE: 

START/STOP +/- Test Board TP4 (S/S) 
QUAL 

CLOCK : Test Board TP3 (LRD) 


GROUND Test Board TP2 (GND) 


@@eoooo0d 


0001" 
47C6 
46C6 
FPCP 
FHFO 
SOSF 
AA83 
563H 
994A 
L 
0514" 
13P1 
AA71 
0001” 754U 
0001" 994A 
994A 
1AOP 
028-4" 1897 
028.3" 8AAC 
0001” H 


028-4" 
028-4" 
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Service 


LOOP: DMAC (Error) 


SETUP: A3 Diagnostics board installed. 


Remove Ao E1. Disc out of Drive. 


SA MODE: Norm 

START/STOP 

QUAL 

CLOCK 

GROUND 

VHIGH = 16FF 
U400- 


ae 
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PCA: 


*- Totalized Signature 


Test Board TP4 (S/S) 


Test Board TP3 (LRD) 
Test Board TP2 (GND) 


@e@eooood 


PF80 
H115 
9FAO 
H 

5306 
QUUA 
58P 1 
U9U4 
16FF 
3476 
8FUC 
7C2C 
91U7 


0001* 
0001* 


0032* 
003 1* 
Q001* 


0032" 
0033* 


- Key Data 


Model 4951C 


A3 Disc Controller 


Model 4951C Service 


LOOP: FDC (Test Passing) PCA: A3 Disc Controller 
Board 


SETUP: A3 Diagnostics board installed. * . Totalized Signature 
Remove A3 E1 & E2. Disc out of Drive. (+/- 1 count) 
| - Key Data 


(Rev. 4.0) 


SA MODE: Norm EDGE: NODE: 

START/STOP +/- Test Board TP4 (S/S) 
QUAL 

CLOCK - Test Board TP3 (LRD) 
GROUND Test Board TP2 (GND) 


e@e0o0ese 


0002" 


A3-2 2- 0008" 31- 0005" A3-2  5- 0002" 
3- 0007" 32- 6- oH 
4- 0005" 33. H 7- H 
5- 22U8 34. UN 9. 0005/0006" 
6-  993P 35. H 12-0001" 
7- CHCP 36. 6U31 tae. 


UU92 


0002” 


11- P526 40. Q001* U603- 3- 6U31 
12- 3C30 AS-2 S- H 
13-3931 7- 6U31 
14- 14070 U803- 2- 6U31 8- H 
15- 0002* AS-@ 8. 0002” 9- UN 
16- Q002* 6- L Ti- UN 
17- UU92 9- L 12- 4H 
18- 4H 12. UU92 13- 6U31 
19- C749 15. UUSe2 15- H 
20- L 16- C749 17- 6U31 


UU92 
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Service Model 4951C 


LOOP: FDC (Failure 1) PCA: <A83 Disc Controller 
Board 

SETUP: A3 Diagnostics board installed. *. Totalized Signature 

Remove A3 E1 & E2. Disc out of Drive. (+/- 1 count) 

- Key Data 
(Rev. 4.0) 
SSS SSS SS 

SA MODE: Norm EDGE: NODE: 
START/STOP +/- Test Board TP4 (S/S) 
QUAL 
CLOCK - Test Board TP3 (LRD) 
GROUND Test Board TP2 (GND) 
VHIGH = 4P5U @@0o0oee@ 
U600- 1- UN 30- L U703- 3- Q010* 
py og 2-  Q007* 31- UN Ad-2 S- 4H 

3- Q004* 32- L 6- H 

4- Q003* 33 H 7- 4H 

5- QHAC 34- H 9- UN 

6- SAHC 35- 4H 12- 4H 

7- 1103 36- 83C6 14- L 

8- 7828 37- L 18- FHP9 

9- 716A 38 L 

10-  4P37 39 L 

11- 7325 40 L U603- 3- 83C6 

12- 8C58 Ao-2 S- 4H 

13- U1P6 7- 83C6 

14- 74P4 U803- 2- 83C6 8- H 

15- 0010* BS-@ S- QOO1* 9- H 

16- QQ00* 6- L 11- 83C6 

17- FHP9 9- L 12- 4H 

18- H 12- FHPY 13- 83C6 

19- 8FO7 15- FHP9 15-  H 

20- L 16- 8FQ?7 17- 83C6 

21- 4H I9 FHP9 

22- FHP9Y 

23- UN 

24- 2Mhz 

25- FHP 

26- OFLO* 

27- 4H 

28- L 

29- UN 
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Model 4951C 


LOOP: FDC (Failure 2) 


SETUP: A3 Diagnostics board installed. 


Remove A3 E1 & E2. Disc out of Drive. 


SA MODE: Norm EDGE: 


START/STOP ef 
QUAL 

CLOCK 

GROUND 


VHIGH = HF8H 


5996 
L 

L 
0002" 
000 1* 


5996 
0001 /0002* 
L 


L 

8510 
8510 
42AH 
8510 
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Service 


PCA: A323 Disc Controller 
Board 


* . Totalized Signature 
(+/- 1 count) 


a - Key Data 


(Rev. 4.0) 


NODE: 
Test Board TP4 (S/S) 


Test Board TP3 (LRD) 
Test Board TP2 (GND) 


@@0008@ 


0001* 
0002" 

H 

H 
0004/0005/0006* 
0001* 

i 

851C 


5996 
H 
5996 


Model 4951C 


Service 


LOOP: FDC (Failure 3) PCA: A383 Disc Controller 
Board 
SETUP: A3 Diagnostics board installed. * . Totalized Signature 
Remove A3 E1 & E2. Disc out of Drive. (+/- 1 count) 
- Key Data 
(Rev. 4.0) 
SA MODE: Norm EDGE: NODE: 
START/STOP +) Test Board TP4 (S/S) 
QUAL 
CLOCK - Test Board TP3 (LRD) 
GROUND Test Board TP2 (GND) 
VHIGH = APOF @e@eo0cee 
U600- 1- UN 30- L U703- 3- 4H 
3- 0014* 32-  L 6- H 
4- 0012" 33- 4H 7-H 
S- U761 34- C459 9- UN 
6- 36P9 35- 4H 12- H 
7- P9A2 36- C459 14- L 
8- 715F 37- L 18- 1A55 
9- C4C6 38- L 
10- HCUP 39- L 
11- UAZU 4Q- L U603- 3- C459 
12- 8711 AI2 5- H 
13- 8A75 7- C459 
14- 5PUH U803- 2- C459 8- H 
15- L Soe 5- Q001 9- C459 
16- L 6- L 11- C459 
17- 1A55 9- L 12- H 
18- H 2 1A55 13- C459 
19- L [5-  1A55 15- 4H 
20- L 16-  XXXX 17- C459 
21- H 19- 1A55 
22- 1A55 
23- UN 
24- 2Mhz 
25- 1A55 
26- OFLO 
27- H 
28- L 
29- UN 
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Mode! 4951C Service 


8-48. INSTRUMENT OPERATION VERIFICATION 


After performing a repair on an HP 4951C complete the following test procedure. This test turns lines on 
and off as well as simulates various triggers. Any protocol may be used, however HDLC was selected for 
this procedure. 


NOTE 


Complete the proper setup when using a different protocol. 


Two HP 4951Cs must be used for this test. Use the same set up for both HP 4951Cs. The HP 4951C that 
was repaired is the Unit Under Test and the other one is the Standard or Control Unit. After performing 
the test procedure, reverse the roles of the instruments and perform the test again to verify that ail 
operations are functioning correctly. Operate the Unit Under Test in the monitor line mode. 


Set Up: 
Protocol HDLC 
Ext Adrr OFF 
Ext Ctrl OFF 
Code ASCII8 
DTE Clock DCE 
Bits/Sec 19200 
Disp Mode 2 LINE 

Procedure: 


Enter the following program for the standard or control HP 4951C. 


Simulate DCE 
Block 1 

set Lead CTS ON 

and then 

send THIS [IS A FINAL TEST 

and then 

Start Timer 1 

and then 

Increment Counter 1 

and then 

Wait 100 

and then 

stop Timer 1 

and then 

set lead CTS OFF 
Block 2 

set lead DSR ON 

and then 
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Service 


Block 3 


Block 4 


Set Up: 


Send SO FAR 1’M GOOD 
and then 

Start Timer 2 

and then 

Increment counter 2 

and then 

Wait 200 

and then 

set lead DSR OFF 
Set lead CD ON 
and then 

Send TEST COMPLETE AND | PASSED! 
and then 

Start timer 3 

and then 

Increment counter 3 

and then 

Wait 300 

and then 

Stop timer 3 

and then 

Set lead CD OFF 
lf counter 3>3 


then goto block 5 


Goto block 1 
Goto block 1 or STOP TEST 


NOTE 


Block 5 can cause the test to run continuously 
or stop the test after 3 passes. 


Protocol HDLC 
Ext Adrr OFF 
Ext Ctrl OFF 
Code ASCII8 
DTE Clock DCE 
Bits/Sec 19200 
Disp Line 2 LINE 
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Model 4951C 


Model 4951C Service 


Procedure: 


Enter the following monitor program for the Unit to be tested. 


Block 1 
When lead CTS GOES ON 
Then goto block 2 
Block 2 
Start timer 1 
and then 
Increment counter 1 
When lead CTS GOES OFF 
Then goto block 3 
Block 3 
Stop timer 1 
When lead DSR GOES ON 
Then goto block 4 
Block 4 
Start timer 2 
and then 
Increment counter 2 
When lead DSR GOES OFF 
Then goto biock 95 
Block 5 
Stop timer 2 
When lead CD GOES ON 
Then goto block 6 
Block 6 
Start timer 3 
and then 
Increment counter 3 
When lead CD GOES OFF 
Then goto block 7 
Block 7 
lf counter 3>3 
Then goto block 9 
Block 8 
Goto block 1 
Block 9 


Got block 1 or STOP TESTS 


NOTE 


Block 9 can cause the test to run continuously 
or stop the test after 3 passes. 
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Service Model 4951C 


Test Procedure: 
1. Press <Exam Data>. 
2. The appropriate messages from the programs should appear on the CRT. 
3. Press <Timer> and <Cnir>. 


Compare the numbers for the standard and the unit under test. They should be the same. 


8-49. DISC READ/WRITE TEST 


After performing a repair on an HP 4951C, complete the following test procedure. This test assures the 
read and write functions of the HP 4951C are working properly. 


Set Up: To create a data file for this test start with a blank 92192A flexible disc that has been formatted. If 
the disc has not been formatted, you can do this by going into the ‘Mass Store Menu’, 
Execute the following program by first going to the Set Up Menu and changing the appropriate 
fields to the Following: 


set Up Menu: Default Configuration 
Bits/Sec: 19200 
Disp Mode: DCE 


Now enter the following program in the Simulate Menu: 


Simulate: DCE 


Block 1 
Start Display 
And Then 
Start Disc 


Block 2 
send "Disc Test" 
And Then 
Goto Block 2 


Now press <Run Menu> and <Simulate>. You will be asked for a file name to give to the dala, 
enter "DTEST", and then press <Execute>. The test will now begin executing. Notice that 
information is now being stored to the disc. This test will run for about 2.5 minutes. Once the 
test is complete the message "DISC FULL"should be displayed. If no errors have been 
reported, the ‘write’ phase of the test has been completed. The data file has now been created 
and data has been written to the entire area of the disc. 
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Model 4951C | Service 


Procedure: To read the data that has been written to the flexible disc do the following procedure: 


Using the disc that the data file has been created on, go to the Mass Store Menu and load the 
"Menu & Data" file. Exit the Mass Store Menu and go to the Examine Data Menu (Note: The 
typical size of the file should be 2449 sectors as indicated in the Mass Store Directory). 


Using the <More> key find the <Spec Block> key and press. The current block should be #16. 
Manually enter 999. After you press the last ‘9’ the display should default to ‘308’. This is the 
maximum biock number allowed by the HP 4951C. Press <Return>. The message 
"Searching" shouJd appear and you should see occasional activity of the disc drive as the 
system searches through the file to find block #308. 


When this test is complete, the message "End of Disc File: Last Part of Disc Data in Buffer" 
should appear. If no errors have occurred, the Disc Drive and Disc Controller Board are writing 
and reading data correctly. 


NOTE 
If this test is to be repeated, the data file must be deleted and the disc 


must be packed. Otherwise the HP 4951C will reject the disc as having 
the same file name or being full of data. 
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8-132 (Blank) 


Model 4951C , : | Service 
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i 
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| ~— CONTROL 


TICK CLOCK 
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Figure 8-7. System Block Diagram 
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Ai 
Al 
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Al 
Al 
Al 
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Al 
Al 
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Ae 
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c= +12 = 

GND —— 
212 =a 


io: a ——_— 
aie +5 aa 
«ip GND —— 


ALS 
GND — 
a _ 
BREGQ 
. EE 


~BGRANT — 

<3} _——_____=»> —— 
NDEF — 

3 __—_—__—____—_—__=»> : zHED : b=: 


Es GND =z 
EEE ALE = 

~M4 —— 
Se 4 —— 
es M16 —_ 
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"THESE TELL FROM WHICH BOARD THE 
SIGNAL ORIGINATES 


J1 Connector - Line Identifiers 


Service 


RTS PD@ «CTSB) -12¥ —— 


al [el le 


sl le 


= 


ae 4 


CD 
~RTSA 


+5 


RTSCB 


DCDB (PDS) 


—_>-—-> eo “+  — gap --,; 
ere TNCLK_TRxCA => eT pDe == <-- 
ere 1129 = --> eg PD3 — <-- 
es! = --> eq —_KeveLus = 


=> --—-> RTS POG CCTSB) wm 
ys — --> qe —_beesin — --> 


er 1D@ PD6 — <-- 

cs IDi PD? —_ <-- 
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MONITOR — --> ~~ 
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eT RD.DTE RAB — <-- 

es TD —_ --> 
DTE_TC TXDTE i 
DCE_TC TXDCE | — <—- 
cTs CTSA Be nis 
4952Q 4951A,B-C 


8-134 


Figure 8-8. J1 & J2 Connector Signals 


Model 4951C 


= FROM 4951 TO THE POD 


FROM POD TO THE 4951 


Model 4951C | Service 


mm rr ce rem mmr mm i DT ee 
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Figure 8-9. A1-1 Power Supply Block Diagram 
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Figure 8-16. A1-3 Memory Decode Component Locator 
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Figure 8-17. A1-3 Memory Decode Schematic Diagram 
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Figure 8-19. A1-4 Dual Port RAM Component Locator 
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Figure 8-20. A1-4 Dual Port RAM Schematic Diagram 
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Figure 8-21. A1-5 CRT Controller Block Diagram 
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Figure 8-22. A1-5 CRT Controller Component Locator 
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Figure 8-24. A1-6 CRT Deflection Block Diagram 
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Figure 8-25. A1-6 CRT Deflection Component Locator 
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Figure 8-27. A2-1 ROM and RAM Block Diagram 
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Figure 8-28. A2-1 ROM and RAM Component Locator 
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Figure 8-29. A2-1 ROM and RAM Schematic Diagram 
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Figure 8-32. A2-1 Remote Schematic Diagram 
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Figure 8-33. A3-1 Disc Controller Block Diagram 
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Figure 8-35. A3-1 Disc Controller Schematic Diagram 


8-169 


Model 4951C | | | Service 


DISC CONTROLLER 200 


I ; 

| _,° TRI-STATE 5 | 
| (FDC) BUFFERS 

} 

' 


D1 SCHARGE TO & FROM 


FLOPPY FLOPPY DRIVE 
DISC 5 | 
CLK CONTROLLER ) 
U603  U703 


DACK 0 | 3 
RESET 
FDC ~ 1ORD,™ LOWR | 
| MUX 
| : : 
CLK DMA AO,A1 
CONTROLLER 
U500 
; l 
HOLD e 
DMAREQ 
| 
HLDA « MEMRD, * MEMWR ADO—AD7 
~ JORD, » |OWR, . 
D,™ |OWR U600 
I AEN. ADSTB 
: «~ CHGRES 
DMA ~ DRIVESEL 
ADO—AD7 ADDRESS eee 
: Y, 4 HDSEL 
U400 LATCH 7 
DISC 
LATCH 
TO. 
; 8 3 FLOPPY DRIVE 
8 rer «~ INTRES 
| U803 
ADQ—AD7 A 


1 
AB—A15 a a 
| | 


| | 
a a . _ _ _ _ 51BLK7 (7-88), 


Figure 8-36. A3-2 Disc Controller Block Diagram 
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Figure 8-37. A3-2 Disc Controller Component Locator 
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Figure 8-38. A3-2 Disc Controller Schematic Diagram 
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Figure 8-39. A4-1 Keyboard Schematic Diagram 
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Figure 8-40. A30 Disc Controller Service Board) Component Locator 
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Figure 8-41. A30 Disc Controller Service Board Schematic Diagram 
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Table 8-6. A30 Disc Service Board Part Numbers 


C1,C2,C3 
PCB Legs 
R1 

XW 1 
XU100 
XE101,XE102,XE103 
TP1,2,3,4,9 
XE201 
E101,E102,E103 
E201 

R201 

R202 

U105 

U103 

U204 

U104 

U102 

U101 

U203 

U100 
CR202 
RAW PCB 
W1 


HP PART 
NUMBER 


0160-5332 
0380-0772 
0757-0442 
1200-0682 
1200-0998 
1251-4670 
1251-5380 
1251-8702 
1258-0209 
1258-0218 
1810-0368 
1810-0747 
1820-2921 
1820-2998 
1820-3191 


1820-3298 


1820-3399 
1820-3456 
1820-4084 
1820-4100 
1990-1157 
5020-5263 
5060-7182 


3 
4 
1 
1 
1 
3 
5 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 
1 
1 
1 


DESCRIPTION 


CAP .1UF 20% 50V 
SPCR-RVT-ON 

RF 10K 1% .125W 
SKT-IC 40 CONT 
ZIF SKT-IC 40 CONT 
CONN-POST-SPIN 
CONN-POST-2PIN 
CONN-POST 2 X 8 
JUMPER 1 X 2 
JUMPER 2 X 8 


‘NET 10.0KOHM X 5 


NET-RES 330.0 X 7 
IC MM74HCO4N 

IC MC74HC373N 
IC 74HC257 

IC 74HC32N 

IC MC74HC273N 
IC MM74HCT244N 
IC 74HC137N 

IC 80C88 

LAMP MINATURE 
DISC SYS SER BD 
DISC SYS SER CBL 
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8-50. TROUBLESHOOTING THE DISC SYSTEM SERVICE ASSEMBLY 


In the event that the Disc System Service Assembly fails, the following SA loops can be used to determine 
the fault with the assembly. A known good HP 4951C should be used for testing. 


Reasons for suspecting the Disc System Service Assembly as being faulty: 


A. Disc System will not function with the Disc System Service Assembly installed into the 
system. 
B. Improper Vhigh signatures or no Vhigh signatures are obtainable. Several or all of the SA 


loops within the Disc Controller troubleshooting part of Section VIII are incorrect or not 
functioning properly. 


Loop #1- 


This loop checks the no-op function of the Disc System Service Assembly. Cable continuity, CPU 
operation and no-ops generation circuitry can be verified. 


Loop #2 - 


This loop checks the Disc System Service Assembly circuitry used to generate the SA start/stop interval 
and the LED readout values. 


Summation: 
In both of the SA procedures mentioned above, the SA meter control signals are generated within a known 


good environment that resides on the A3 Disc Controller board. Fault mechanisms can then be located on 
the Disc System Service Assembly. 
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LOOP: #1 NO-OPS Check 


SETUP: Disc System Service Assembly installed. 
E201 on or off, E101 and E102 to T 
position, and E103 to N position. GND , 


E103 pin 3, T, to enable U101 NO-OP 


buffer. Use known good HP 4951C. 


SA MODE: Norm 
START/STOP 

QUAL 

CLOCK 

GROUND 


VHIGH = 0001 


U100- 1- L 

ASG 2. 3827(A14) 
3-  3C96(A13) 
4- HAP7(A12) 
5- 1293(A11) 
6- HPPO(A10) 


7-  2H7O0(A9) 
8- HC89(A8) 
9- H (A7) 
10- L (AD1) 
11- L (AD2) 
12- H (ADS3) 
13- L (AD4) 
14-  L (AD5) 
15- L (AD6) 
16- L (AD7) 
17- 4 
18-4 

19- OFLO* 
20-  L 

Die 

20.  H 

23-  L 

o4- H 

25- 65536" 
26- 65536" 
o7> L 

Oe: iE 

29- H 


U101- 


heh th 
a ed 
£% S44 
FD ek At 


EDGE: 


+/+ 


L 
L 

65536* 
H 

L 

16* (A19) 
16* (A18) 


65520*(A17) 


16* (A16) 
755P(A15) 
H 


Pas eae 2 A? 2 
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PCA: Disc System Service 
Assembly 


* - Totalized Signature 
(+/- 1 count) 
Key Data 


(Rev. 4.0) 


NODE: 
A3U403-19 (A15) 


A3U105-3 (~RD) 
A3 TP GND 


@ooo0od0do0o 


U104- 11- 65536" 
ASG  1l2- L 
13- 65536" 


F103- 1- 65536* 
AQ0 2. 65536" 
3- L (GND) 
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LOOP: #2 FDC Check 


SETUP: Using known good HP 4951C, set up 
FDC Loop. All jumpers on Service 
Assembly in N position. Remove 
A3E1 and A3E2. 


SA MODE: Norm 
START/STOP 

QUAL 

CLOCK 

GROUND 
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PCA: Disc System Service 
Assembly 


* . Totalized Signature 
(+/- 1 count) 


(Rev. 4.0) 


A38U105-3 
A3 TP GND 


@eo0oee@ 
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LOOP: #2 FDC Check (cont) PCA: Disc System Service 
Assembly 


SETUP: Using known good HP 4951C, set up * - Totalized Signature 
FDC Loop. All jumpers on Service (+/- 1 count) 
Assembly in N position. Remove =) = Key Data 


A3E1 and ASE2. 
(Rev. 4.0) 


SA MODE: Norm NODE: 
START/STOP A3U803-5 


QUAL 
CLOCK A3U105-3 


GROUND A3 TP GND 


VHIGH = 90A3 @e0o0ee@ 
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APPENDIX A 
FUNCTIONAL PART DESCRIPTIONS 


A-1. INTRODUCTION 


The following pages in Appendix A describe some of the major parts that are used in the HP 4951C. They 
are intended to be used in conjunction with the Troubleshooting Diagnostics and Theory sections of the 
HP 4951C Service Manual. 


A-2. CENTRAL PROCESSING UNIT (CPU) 


INPUTS: OUTPUTS: 
XIN XOUT 
NMI ~BACK 
RSTA RSTOUT 
RSTB ALE 
_ RSTC ~RD 

~INTR ~WR 
RSTIN lO/~M 

~BREQ CLK 

~WAIT ~INTA 


BIDIRECTIONAL: 


ADO-AD7 
A8-A15 


VCC = pin 40 
GMD = pin 20 


Interrupt Lines - ~INTR, ~INTA, ~RSTA, ~RSTB, ~RSTC, and NMI 
Control Lines - ~RD, ~WR, and ALE 

DMA Lines - ~BREQ, ~BACK 

Timing and Control Lines - 1O/~M, ~RSTIN, RSTOUT 


FUNCTIONAL DESCRIPTION: 


The CPU is an 8-bit microprocessor. The 16-bit address bus is divided into a high-order 8-bit address bus 
that handles bits 8-15 of the address, and a low-order 8-bit multiplexed address/data bus that handles bits 
0-7 of the address and bits 0-7 of the data. Outputs from the CPU (ALE, ~RD, and ~WR) indicate when a 
valid address or data is present on the bus. IO/~M indicates whether the ensuing cycle accesses memory 
or input/output. 
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The interrupt lines (NMI, ~INTR, ~RSTA, ~RSTB, ~RSTC) which are generated from peripheral devices 
cause the CPU to go to a restart setup. During an input or output instruction the CPU duplicates the lower 
half of the address (ADO-AD7) onto the upper half (A8-A15). The eight bits of address will stay on A8-A15 
for the entire machine cycle. 


FUNCTIONAL PIN DESCRIPTIONS: 


~BREQ - Bus Request (Input, active Low) - The ~BREQ request is used when another device is requesting 
the system bus. When the ~BREQ is recognized, the request is acknowledged by the ~BACK output 
signal. 


~NMI - Non-Maskable Interrupt (Input, active Low) - This non-maskable interrupt is the highest priority 
interrupt request line in the CPU system. NMI is generated from the power supply section of the 4951C 
and is used when a major interrupt is requiring immediate attention. 


~RSTA, ~RSTB, ~RSTC - Restart Interrupts A,B,C (Input, active Low, level sensitive) - These interrupt lines 
are generated from the Memory Decode areas of the instrument and cause different interrupt routines in 
the system. 


~INTR - Interrupt Request (Input, active Low, level sensitive) - This interrupt signal is generated from the 
‘SCC’ area of the Memory Decode section. 


~WAIT - Wait (input, active Low) - The ~WAIT input will be accepted only during ~RD, ~WR, or ~INTA 
cycles, or immediately after an interrupt has been accepted by the CPU. The ~WAIT cycle continues until 
the ~WAIT input returns high. 


~BACK - Bus Acknowledge (Output, active Low) - ~BACK indicates to the bus requesting device that the 
CPU bus and it’s control signals are in the tri-state mode. The requesting device may then take control of 
the bus and it’s control signals. 


RSTOUT - Reset Out (Output, active High) - When RSTOUT is high it indicates that the CPU is being reset. 
This signal is normally used to reset the peripheral devices. | 


10/~M - Input/Output/Memory (Output) - An active high on the 1O/~M output signifies that the current cycle 
is relative to an input/output device. An active low on the IO/~M output signifies that the current cycle is 
relative to memory. 


ALE - Address Latch Enable (Output) - The high to low transition of ALE indicates that a valid memory/lO 
address is available on the ADO-AD7 lines. 


~RD - Read Strobe (Output, active Low) - On the trailing edge of the ~RD strobe, data is input to the CPU 
through the ADO-AD7 lines. The ~RD line is in the tri-state mode during ~BREQ/~BACK cycles. 


~WR - Write Strobe (Output, active Low) - While the ~WR line is low, valid data is output by the CPU on 
the ADO-AD7 lines. 


~INTA - Interrupt Acknowledge (Output, active Low) - The interrupt acknowledge output is activated 
immediately following the state in which the ~INTR input is recognized. The output is normally used to 
gate the interrupt response vector from the peripheral controller onto the ADO-AD7 lines. 


CLK - Clock (Output) - CLK is an output provided for use as a system clock. The CLK output is a square 
wave at one half the input frequency. 


Model 4951C Appendix A 


~RSTIN - Reset Input (Input, active Low) - The ~RSTIN input is used with an R-C network to ensure proper 
power-up conditions for the CPU. 


XIN, XOUT - These two pins are used to create necessary timing signals. 


A8-A15 - Address/Data Bits (Bidirectional, active High) - A8-A15 are the most significant 8 bits of the 
memory address during a memory instruction. During an I/O instruction, the port address on the lower 8 
bits of address get duplicated onto these 8 bits. 


ADO-AD7 - Address/Data Bits (Bidirectional, active High) - At ~RD cycles these lines input data to the CPU. 
During ~WR cycles, they output data from the CPU. 
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A-3. SERIAL COMMUNICATIONS CONTROLLER (SCC) 


INPUTS: OUTPUTS: 
PCLK ~INT 
IE| TXDA 

~CE TXDB 

~RD ~RSTA 
~WR ~DTRA 
D/C ~DTRB 

A/~B 

~INTACK 
RXDA,RXDB 

~RTXCA,~RTXCB 

~CTSA,CTSB 

~DCDA,DCDB 


BIDIRECTIONNAL: 


ADO-AD7 
SYNCA,SYNCB 
TRXCA,TRXCB 
VCC =ping 
GND = pin 31 


FUNCTIONAL DESCRIPTION: 


The SCC is programmed by the CPU as an I/O device. It is capable of supporting full duplex transmit and 
receive operations. It can also drive and/or monitor various physical interface leads. The SCC generates 
an interrupt to the CPU whenever the status of the interface changes or when it requires servicing. Upon 
receiving an interrupt acknowledge, the SCC will generate one of eight vectors that describes the nature of 
the interrupt by pointing to the appropriate service routine. The SCC has an on-board baud rate 
generator (BRG) which uses a 4.0382 MHz clock and a 16-bit programmable divider to generate common 
baud rates to +/- .008% of nominal. The BRG can be used for asynchronous or synchronous clock 
generation. Transmit and receive clock sources for the SCC must be programmed to reflect the test to be 
performed. This information is also obtained from the Set-up Menu. 


FUNCTIONAL PIN DESCRIPTIONS: 


A/~B - Channel A/Channel! B Select (Input). This signal selects the channel in which the read or write 
operation occurs. 


~CE - Chip Enable (Input, active low). This signal selects the SCC for a read or write operation. 


~CTSA, ~CTSB - Clear to Send (Inputs, active low). A low on these inputs enables their respective 
transmitters. 


D/~C - Data/Control Select (Input). This signai defines the type of information transferred to or from the 
SCC. A high means data is transferred, a low indicates a command. 


A-4 


Model 4951C Appendix A 


~DCDA,~DCDB - Data Carrier Detect (Inputs, active low). These pins function as receiver enables. 

D0-D7 - Data Bus (bidirectional, 3-state). These lines carry data and commands to and from the SCC. 
~DTRA,~DTRB - Data Terminal Ready/Request (Outputs, active low). These outputs follow the state 
programmed into the DTR bit. They can also be used as general-purpose outputs or as request lines for a 
DMA controller. 


IEI - Interrupt Enable In (input, active high). A high IE! indicates that no other higher priority device has an 
interrupt under service or is requesting an interrupt. 


~INT - Interrupt Request (output, active low). This signal is activated when the SCC requests an interrupt. 
~INTACK - Interrupt Acknowledge (Input, active low). This signal indicates an active interrupt acknowledge 
cycle. During this cycle, the SCC interrupt settles. When ~RD becomes active, the SCC places an 
interrupt vector on the data bus (if IEl is high). ~INTACK is latched by the rising edge of PCLK. 


PCLK - Clock (input). This is the master SCC clock used to synchronize internal signals. PCLK is a TTL 
level signal. 


~RD - Read (input, active low). This signal indicates a read operation and when the SCC is selected, 
enables the SCC’s bus drivers. During the interrupt acknowledge cycle, this signal gates the interrupt 
vector onto the bus if the SCC is the highest priority device requesting an interrupt. 


RXDA, RXDB - Receive Data (Inputs, active high). These input signals receive serial data at standard TTL 
levels. 


~RTXCA, ~RTXCB - Receive/Transmit Clocks (Inputs, active low). These pins can be programmed in 
several different modes of operation. In each channel, RTXC may supply the receive clock, the transmit 
clock, the clock for the baud rate generator, or the clock for the Digital Phase-Locked Loop. These pins 
can also be programmed for use with the respective SYNC pins as a crystal oscillator. The receive clock 
may be 1, 16, 32, or 64 times the data rate in Asynchronous modes. 


~RTSA, ~RTSB - Request to Send (outputs, active low). When the request to send bit in the write register 
5 is set, the ~RTS signal goes low. When the RTS bit is reset in the asynchronous mode and Auto Enable 
is on, the signal goes high after the transmitter is empty. !n synchronous mode or in asynchronous mode 
with Auto Enable off, the RTS pin strictly follows the state of the RTS bit. Both pins can be used as 
general-purpose outputs. 


~SYNCA, ~SYNCB - Synchronization (Inputs, active low). These pins can act either as inputs or outputs. 
In the asynchronous receive mode these pins are inputs similar to ~CTS and ~DCD. In this mode, 
transitions on these lines affect the state of the Synchronous/Hunt status bits in the Read Register 0 but 
have no other function. In external synchronous mode these lines also act as inputs. In this mode, 
~SYNC must be driven fow for two receive clock cycles after the last bit in the synchronous character is 
received. Character assembly begins on the rising edge of the receive clock immediately preceding the 
activation of ~SYNC. 


TXDA, TXDB - Transmit Data (Outputs, active high). These output signals transmit serial data at standard 
TTL levels. 


~TRXCA, ~TRXCB ~- Transmit/Receive Clocks (Inputs or outputs, active low). These pins can be 
programmed in several different modes of operation. ~TRXC may supply the receive clock or the transmit 
clock in the input mode or supply the output of the Digital Phase-.Locked Loop, the crystal oscillator, the 
baud rate generator, or the transmit clock in the output mode. 
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~WR - Write (Input, active low). When the SCC is selected, this signal indicates a write operation. The 
coincidence of ~RD and ~WAR is interpreted as a reset. 


ADO-AD7 - Address/Data Bus (Bidirectional) - These lines carry register addresses to the SCC as well as 
data or control information to and from the SCC. 


Model 4951C Appendix A 


A-4. CRT CONTROLLER (CRTC) 


INPUTS: OUTPUTS: 
~RESET Vs 
RS HS 
R/W DE 
~CS MAO-MA10 
E RAO-RA3 
CLK 


BIDIRECTIONAL: 
ADO - AD7 


VCC = 20 
GND = 1 


FUNCTIONAL DESCRIPTION: 


The CRT Controller generates the signals necessary to interface a digital system to a raster scan CRT 
display. The processor communicates with the CRT Controller through a 8-bit data bus by reading or 
writing into the registers. All timing in the CRT Controller is derived from the CLK input. Internal CRTC 
registers are programmed by the processor through the data bus (ADO-AD7) and the control signals (R/~W, 
~CS, RS, and E). The CRT Controller generates the refresh address (MAO-MA10), row address (RAO-RAS3), 
and the video timing (VS, HS, and DE). 


FUNCTIONAL PIN DESCRIPTIONS: 


ADO-AD7 - Data Bus (Bidirectional) - These lines allow data transfers between the internal CRTC register 
file and the processor. 


E - Enable (Input) - The enable signal is an input which enables the data bus input/output buffers and 
clocks data to and from the CRTC. 


~CS - Chip Select (Input, active Low) - The Chip Select line is the input which selects the CRTC to read or 
write to the internal register file. This signal should be active only when there is a valid address being 
decoded from the processor. 


RS - Register Select (Input) - The Register Select line is an input which selects the address register, one of 
the data registers, or the internal register file. 


R/~W - Read/Write (Input) - The Read/Write line is the input which determines whether the internal register 
file is written or read. A write signal is defined as a low level, a read signal is defined as a high level. 


VS, HS - Vertical Syne and Horizontal Sync (outputs, active High) - These outputs are active high signals 
which go to the video processing circuitry to generate a composite video signal. The VS signal determines 
the vertical position of the displayed text while the FS signal deterrnines the horizontal position of the 
displayed text. 
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DE - Display Enable (Output, active High) - The Display Enable output is an active high signal which 
indicates the CRTC is providing addressing in the active display area. 


MAO-MA10 - Refresh Memory Address (Outputs) - These outputs are used to refresh the CRT screen with 
pages of data located within a block of refresh memory. 


RAO-RA3 - Row Address (Outputs) - These outputs from the internal row address counter are used to 
address the character Rom. 


CLK - Clock (Input) - The Clock input is used to synchronize all CRT functions except for the processor 
interface. 
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A-5. DIRECT MEMORY ACCESS CONTROLLER (DMAC) 


INPUTS: OUTPUTS: 
~READY ~MEMR 
HLDA ~MEMW 
~CS ADSTB 
CLK AEN 
RESET HRQ 
DREQO | ~EOP 
DACKO 
A4-A7 


BIDIRECTIONAL: 


AQ-A3 
DBO-DB/? 
~IOR 
~lOW 
VCC = 31 
GND = 20 


FUNCTIONAL DESCRIPTION: 


The Direct Memory Access Controller is a peripheral interface circuit designed to allow external devices to 
directly transfer information to or from the system memory. The DMA Controller operates in two major 
cycles. They are called Idle and Active. When no channel is requesting service, the DMA Controller will 
enter the idle cycle. In this mode, the DMA Controller will sample the DREQ lines every clock cycle to 
determine if any channel is requesting a DMA service. The device will also sample the Chip Select line, 
looking for an attempt by the microprocessor to write or read the iriternal registers of the DMA Controller. 
~IOR and ~iOW lines are used to select and time read or write operations. When the DMA Controller is in 
the idle cycle and a channel requests a DMA service, the device will output a Hold Request (HRQ) to the 
microprocessor and enter the active cycle. It is in this cycle that the DMA service will take place. Write 
transfers move data from and I/O device to the memory by activation ~MEMW and ~IOR. Read transfers 
move data from memory to an I/O device by activating ~MEMR and ~iOW. To perform block moves of 
data from one memory address to another with a minimum of program effort and time, the DMA Controller 
is capable of a memory to memory transfer. 


FUNCTIONAL PIN DESCRIPTION: 
CLK - Clock (Input) - This input controls the internal operations of the DMA Controller. 


~CS - Chip Select (Input, active Low) - The Chip Select line is an input used to select the DMA Controller 
as an |/O device during the idle cycle. This allows CPU communication on the data bus. 


RESET - Reset (Input, active High) - Reset is an input which clears the Command, Status, Request, and 
Temporary Registers. Following a Reset the device is in an idle cycle. 


~READY - Ready (Input) - Ready is an input used to extend the memory read and write pulses from the 
DMA Controller to accommodate slow memories or input/output devices. 
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HLDA - Hold Acknowledge (Input, active High) - The Hold Acknowledge signal from the CPU indicates that 
control of the system buses has been relinquished. 


DREQO-DREQ3 - DMA Request (Inputs) - The DMA Request lines channel request inputs to obtain DMA 
service. A request is generated by activating the DREQ line. DACK will acknowledge the recognition of a 
DREQ signal. RESET initializes the DREQ lines to active high. DREQ must be maintained until the DACK 
line goes active. 


DBO0-DB7 - Data Bus (Bidirectional) - The data bus lines are connected to the system data bus. The 
outputs are enabled in the program condition during the I/O Read cycle to output the contents of a 
register to the CPU. The inputs are read during an I/O write cycle when the CPU is programming the DMA 
control registers. During DMA cycles, the most significant 8 bits of the address are output onto the data 
bus to be strobed into an external latch by ADSTB. 


~IOR - |/O Read (Bidirectional, active Low) - I/O Read, in the idle cycle, is an input control signal used by 
the CPU to read the control registers. In the active cycle, it is an output control signal used by the DMA 
Controller to access data from a peripheral device during a DMA write transfer. 


~IOW - |/O Write (Bidirectional, active Low) - In the idle cycle, I/O Write is an input control signal used by 
th CPU to load information into the DMA Controller. In the active cycle, it is an output control signal used 
by the DMA controller to load data to the peripheral device during a DMA Read transfer. 


~EOP - End of Process (Bidirectional, active Low) - The DMA Controller allows an external signal to 
terminate an active DMA service. This is accomplished by pulling the ~EOP input low with an external 
signal. 


AQ-A3 - Address (Bidirectional) - In the idle cycle these lines are inputs and are us by the DMA Controller 
to address the control register to be loaded or read. In the active cycle, they are outputs and provide the 
lower 4 bits of the output address. 


A4-A7 - Address (Outputs) - A4 through A7 are the most significant bits of the output address. These 
lines are enabled only during the DMA service. 


HRQ - Hold Request (Output) - This line is the Hold Request to the CPU and is used to request control of 
the system bus. If the corresponding mask bit is clear, the presence of a valid DREQ causes the DMA 
Controller to issue the Hold Request. 


DACKO-DACK3 - DMA Acknowledge (Outpul) - DMA Acknowledge is used to notify the individual 
peripherals when one has been granted a DMA cycle. Reset initializes the DACK lines to active low. 


AEN - Address Enable (Output, active High) - This output enables the 8-bit latch containing the upper 8 
address bits onto the system address bus. AEN can also be used to disable other system bus drivers 
during DMA transfers. 


ADSTB - Address Strobe (Output, active High) - The Address Strobe is used to strobe the upper address 
byte into an external latch. 


~MEMR - Memory Read (Output, active Low) - The Memory Read signal is an output used to access data 
from the selected memory location during a DMA Read or a memory to memory transfer. 


~MEMW - Memory Write (Output, active Low) - The Memory Write signal is an output used to write data to 
the selected memory location during a DMA Write or a memory to memory transfer. 
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A-6. 1/O-TIMER (NSC810) 


INPUTS: OUTPUTS: 


CE TOOUT 
lO/~M T1OUT 
~WR 

~RD 

ALE 

THIN 

RESET 


BIDIRECTIONAL: 


ADO-AD7 
PAO-PA7 
PBO-PB7 
PCQ-PC3 
VCC = 40 
GND = 20 


FUNCTIONAL DESCRIPTION: 


The NSC810 is an |/O-Timer device that interfaces with the CPU. The NSC810 contains address/data bus 
latches that latch the address input/output at the falling edge of the ALE input signal when CE is high. 
Data is then directed according to the other control signals: 10/~M, ~RD, or ~WR. Six control signals, 
furnished by the CPU, effect the functions of the NSC810. The memory is comprised of 1024 bits of Static 
Ram organized as 128 x 8. The 1/O portion consists of 22 programmable input/output bits arranged as 
three separate ports, with each bit individually definable as an input or an output. The port bits can be set 
or cleared individually and can be written or read in bytes. The memory portion of the NSC810 is 
accessed by a 7-bit address input to pins ADO-AD6. The !1O/~M input must be low and the CE input must 
be high at the falling edge of ALE to address the RAM. 


FUNCTIONAL PIN DESCRIPTIONS: 

RESET - Reset (Input) - Reset is an active high input that resets all registers to a low state. 

10/~M - Input/output Timer or Ram Select (input) - 1O/~M is an input/output memory select line. A high 
input selects the 1/O Timer portion of the chip; a low input selects the RAM portion of the chip. I1O/~M is 


latched at the falling edge of ALE. 


CE - Chip Enable (Input) - CE is an active high input that allows access to the NSC810. CE is latched at 
the falling edge of ALE. 


~RD - Read (input) - ~RD is an active low input that enables a read operation of the RAM or 1/O Timer 
locations. 


A-11 


Appendix A Model 4951C 


~WR - Write (Input) - ~WR is an active low input that enables a write operation to RAM or I/O Timer 
locations. 


ALE ~- Address Latch Enable (Input) - The falling edge of the ALE input latches ADO-AD7, CE, and IO/~M 
inputs to form the address for the RAM, I/O, or Timer. 


TOIN, T1IN - Timer 0,1 Input (Inputs) - TOIN and T1IN are the clock inputs for Timer O and Timer 1. 


TOOUT, TIOUT - Timer 0,1 Output (Outputs - TOOUT and T1OUT are the programmable outputs of Timers 
O and 1. 


ADO-AD7 - Address/Data Bus (Bidirectional) - ADO-AD7 will latch address inputs at the falling edge of ALE. 
A ~WR input enables the 8-bit data to be written into the addressed location. The ~RD input enables the 
8-bit data to be read from the addressed location. The ~RD or ~WR inputs occur while ALE is low. 


PAO-PA7 - Port A, 0-7 (Bidirectional) - Port A is an 8-bit basic mode input/output port. 
PBO-PB7 - Port B, 0-7 (Bidirectional) - Port B is an 8-bit basic mode input/output port. 
PCO-PC3 - Port C, 0-3 (Bidirectional) - Port C is a 4-bit basic mode input/output port. Each pin has a 


programmable second function as follows: 


PCO - Port C/Interrupt - PCO is an active low strobed mode interrupt request to the CPU. 
PC1 - Port C/BF - PC1 is an active high buffer full output to peripheral devices. 

PC2 - Port C/~STB - PC2 is an active low strobe input from peripheral devices. 

PC3 - Port C/TG - PC is the timer gating signal. 
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A-7. ASYNCHRONOUS COMMUNICATIONS INTERFACE ADAPTER (ACIA) 


INPUTS: OUTPUTS: 


E ~IRQ 
R/~W TxDATA 
CSO ~RTS 


BIDIRECTIONAL: 
DO-D7 


VCC = 12 
GND = 1 


FUNCTIONAL DESCRIPTION: 


The Asynchronous Communications Interface Adapter provides the data formatting and control to interface 
serial asynchronous data communications information to a bus organized system. The bus interface of 
the ACIA includes select, enable, read/write, interrupt, and bus interface logic to allow data transfer over 
an 8-bit bidirectional data bus. The parallel data of the bus system is serially transmitted and received by 
the asynchronous data interface with proper formatting and error checking. A programmable control 
register provides variable word lengths, clock division ratios, transmit control, receive control, and interrupt 
control. For peripheral or modem operation three control lines are provided. 


FUNCTIONAL PIN DESCRIPTION: 


DO-D7 - Data Bus (Bidirectional) - DO-D7 is the data bus that allows the transfer of data between the ACIA 
and the CPU. 


E - Enable (Input) - Enable is the input that enables the input/output data buffers and clocks data to and 
from the ACIA. 


R/~W - Read/Write (Input) - The R/~W line is an input used to control the direction of data through the 
ACIA’s |/O data bus interface. When R/~W is high, the output drivers are turned on and a selected register 
is read. When R/~W is low, the output drivers are turned off and data is written into a selected register. 


Cso, CS1, ~CS2 - Chip Select 0-2 (inputs) - The CS lines are used to address the ACIA. It is selected 


when CSO and CSi are high and CS2 is low. Transfers of data to and from the ACIA are then performed 
under the control of E, R/~W, and RS. 
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RS - Register Select (input) - The RS line is used to select one of four internal registers. A high is used to 
select the Transmit/Receive Data Registers and a low selects the Control/Status Registers. The R/~W line 
is used with the Register Select line to select the read-only or write-only register in each register pair. 


IRQ - Interrupt Request (Output) - The Interrupt Request line is used to interrupt the main processor unit. A 
low on this line will remain as long as the cause of the interrupt is present. 


TxCLK - Transmit Clock (Input) - The TxCLK input is used for the clocking of transmitted data. The TxCLK 
initiates data on the negative transition of the clock. 


RxCLK - Receive Clock (Input) - The RxCLK input is used for synchronization of received data. The 
RxCLk samplies the data on the positive transition of the clock. 


RxData - Receive Data (input) - The RxData line is an input through which data is received on a Serial 
format. 


TxData - Transmit Data (Output) - The TxData line transfers serial data to a modem or other peripheral 
device. 


~CTS - Clear to Send (Input) - The Clear to Send input provides automatic control of the transmitting end 
of a communications link when a low input is detected from the modem or other peripheral. 


~RTS - Request to Send (Output) - The ~RTS output enables the main processor to control a peripheral or 
modem via the data bus. 


~DCD - Data Carrier Detect (Input) - The ~DCD signal is used to control the receiving operation . When 
~DCD goes high, the ACIA stops all receiving operations. When ~DCD goes low, the receiving part is 
allowed to receive data. 


Model 4951C Appendix A 


A-8. 80C88 MICROPROCESSOR 


INPUTS: OUTPUTS: 

RDY HLDA 

INTR A8-A15,A18,A19 
~TEST ~RD 

NMI ~WR 

CLK lO/~M 

RST ~INTA 

MN/~MX ALE 

HOLD DT/-R 

~DEN 


BIDIRECTIONAL: 
ADOQ-AD7 


VCC = 40 
GND = 1,20 


FUNCTIONAL DESCRIPTION: 


The 80C88 Microprocessor is an eight bit microprocessor which can operate in two modes: minimum 
mode or maximum mode. The 80C88 has a twenty bit address bus with the lower eight bits of the 
address bus multiplexed with the eight bit data bus. The upper four address bits are also time 
multiplexed. The HOLD input is used to request access of the 80C88 buses. Control outputs from the 
microprocessor indicate read and write memory or I/O cycles. There is also an interrupt acknowledge, 
and a signal which indicates that the 80C88 has relinquished control of it’s address and data buses. 


FUNCTIONAL PIN DESCRIPTION: 


ADQ-AD7 - Address Data Bus (Inputs/Outputs) - The Address/Data Bus makes up the Memory/lO address 
and data bus. These lines are active high. 


A8-A15 - Address Bus (Outputs) - These lines provide address bits 8 through 15 for the entire bus cycle. 
These lines are active high and do not have to be latched by ALE to remain valid. 


A18, A19 - Address/Status (Outputs) - A18 and Ai9 are the most significant address lines for memory 
operations. During |/O operations, these lines are low. During memory and 1|/O operations, status 
information ts available on these lines. 


~RD - Read (Output) - This signal is used to read devices which are connected to the 80C88 bus. ~RD is 
active low and indicates that the processor is performing an !/O or Memory Read cycle, depending on the 
state of 1O/~M. 


~WR - Write (Output) - The Write line is an active low signal which indicates the processor is performing a 
write memory or a write 1/O, depending on the state of |O/~M. 


RDY - Ready (Input) - The Ready line is an active high signal that is the acknowledgment from the 
addressed memory or an |/O device that it will complete the data transfer. 
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INTR - Interrupt Request (Input) - The Interrupt Request line is an active high signal which is sampled 
during the last clock cycle of each instruction to determine if the processor should enter into an interrupt 
acknowledge operation. 


~TEST - Test (Input) - ~Test is an active low input. When the ~Test line is low, execution of the processor 
continues. 


NMI - Non-Maskable Interrupt (Input) - The NMI line is an active high signal that initiates an interrupt at the 
end of the current instruction. 


RST - Reset (Input) - Reset is an active high input that causes the processor to immediately terminate it's 
present activity. 


CLK - Clock (Input) - The clock input provides the basic timing for the processor and the bus controller. It 
functions with a 33% duty cycle to provide optimized internal timing. 


MN/~MX - Minimum/Maximum (Input) - MN/MX indicates what mode the processor is to operate in. If the 
MN/MX line is high (VCC), it is operating in the minimum mode. If the MN/MX line is low (GND), the 
processor is operating in the maximum mode. 


{0/~M - Input-Output/Memory (Output) - The [O/~M is used to distinguish a memory access from an I/O 
address. lf the 1O/~M input is high, an I!/O cycle is selected. If 1O/~M is low, a Memory cycle is selected. 


~INTA - Interrupt Acknowledge (Output) - Interrupt Acknowledge is an active low output that is used as a 
read strobe with Interrupt Request. 


ALE - Address Latch Enable (Output) - The ALE line is an active high signal that is used to latch the 
address into an address latch. 


DT/~R - Data Transmit/Receive (Output) - The DT/~R line is used to control the direction of the data flow 
through the transceiver. If DT/~R is high, the data is being transmitted. If DT/~R is low, the data is being 
received. 


~DEN - Data Enable (Output) - The ~DEN line is an active low signal that is used for an output enable for 
the transceiver. 


HOLD, HLDA - Hold (Input,Output) - Hold is an active high signal which indicates that a bus "HOLD" is 
being requested. The processor receiving the HOLD request will issue a "HLDA" (hold acknowledge). 
After HOLD is detected as being low, the processor lowers HLDA, and then the processor will again drive 
the bus and control lines. 
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A-9. FLOPPY DISC CONTROLLER 


INPUTS: OUTPUTS: 
ENP STEP 
~WE DIRC 
265 INTRO 
AO DRO 
At WD 
~5/8 WG 
RPW TG43 
~MR HLD 
~DDEN PUMP 
~WPRT 

~IP 

~TROO 

WPW 

READY 

~RAW RD 

VCO 

~ENMF 

CLK 

~TEST 


BIDIRECTIONAL: 
ADO-AD7 

VCC = 21 
GND = 20 
FUNCTIONAL DESCRIPTION: 
The Floppy Disc Controller handles commands for data transfer to and from the floppy disc. It controls 
the head move commands required for the operation of the floppy drive. The Floppy Disc Controller has 
two modes of operation: single density or double density. When operating in double density mode, Write 
precompensation is automatically engaged to a selected value from an external potentiometer. The FDC 
interface consists of an 8-bit bidirectional bus for data, status, and control word transfers. 


FUNCTIONAL PIN DESCRIPTION: 


ENP - Enable Precompensation (Input) - Then the ENP signal is high, this input enables the write 
precompensation to be performed on the Write Data output. 


~MR - Master Reset (Input) - When the ~MR line is low it resets the device. When the ~MR line is high a 
Restore command is executed. 


~WE - Write Enable (Input) - The Write Enable line is an input that when low gates data on the 
address/data bus if the Chip Select line is low. 
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~CS - Chip Select (Input) - The Chip Select line is an active low signal that selects the chip and enables 
communication with the device. 


~RE - Read Enable (Input) - The Read Enable line is an active low input that controls the placement of 
data from a selected register on the address/data bus when ~CS is low. 


AO, A1 - Register Select Lines (Inputs) - These inputs select the register to receive or transmit data on the 
address/data lines in conjunction with ~RE and ~WE. 


ADO-AD7 - Address/Data Bus (Bidirectional) - ADO-AD7 are the address/data lines used in the Disc 
Controller. These bidirectional active high signals are used for the transfer of commands, status, and data. 


CLK - Clock (Input) - This input requires a free running 50% duty cycle square wave clock for internal 
timing reference. 


DRQ - Data Request (Output) - This active high output indicates that the Data Register contains 
assembled data in Read operations, or the Data Register is empty in Write operations. 


INTRQ - Interrupt Request (Output) - This output is set at the completion of any command when the Status 
Register is read from, or the Command Register is written to. 


STEP - Step (Output) - The Step output contains a pulse for each step. 


DIRC - Direction (Output) - The Direction signal is an output which when high causes the disc to step in, 
and when low, step out. 


~5/8 - 5 1/4", 8" Select (Input) - This input selects the internal VCO frequency for use with 5 1/4" or 8" 
drives. 


RPW - Read Pulse Width (Input) - An external potentiometer tied to this input controls the phase 
comparator within the data separator. 


~TEST - Test (input) - The ~Test input is an active low signal that allows adjustment of external resistors by 
enabling internal signals to appear on selected pins. 


PUMP - Pump (Output) - The Pump output is a signal which is forced high or low to increase or decrease 
the VCO frequency. 


~ENMEF - Enable Mini-Floppy (Input) - A logic low on this input enables an internal +2 of the Master Clock 
when ~35/8 is also at a logic 0. This allows both 5 1/4" and 8" drive operation with a single 2 MHz clock. 
For a 1 MHz clock on Pin 24, this line must be left open or tied to a high level. 


VCO - Voltage-Controlled oscillator (Input) - An external capacitor tied to this pin adjusts the VCO center 
frequency. 


~RAW RD - Raw Read (Input) - This input is a negative pulse for each recorded flux transition. 


HLD - Head Load (Output) - The HLD output controls the loading of the Read/Write head against the 
media. 


TG43 - Track Greater Than 43 (Output) - This output informs the drive that the Read/Write head is 
positioned between tracks 44-76. This output is valid only during Reacl and Write commands. 


WG - Write Gate (Output) - This output is made valid before writing is to be performed on the disc. 
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WD - Write Data (Output) - a 250ns (MFM) or 500ns (FM) output pulse per flux transition. WD contains the 
unique Address marks as well as data and clock in both FM and MFM formats. 


READY - Ready (Input) - This input indicates disc readiness and is sampled for a high level before Read or 
Write commands are performed. If Ready is low the Read or Write operation is not performed and an 
interrupt is generated. Type 1 operations are performed regardless of the state of Ready. 


WPW - Write Precomp Width (Input) - An external potentiometer tied to this input controls the amount of 
delay in Write Precompensation mode. 


~TROO - Track OO (Input) - This input informs the Floppy Disc Controller that the Read/Write head is 


positioned over Track OO. 


~IP - Index Pulse (Input) - This input informs the Floppy Disc Controller when the index hole is 
encountered on the disc. | 


~WPRT - Write Protect (Input) - This input is sampled whenever a Write command is received. A low input 
terminates the command and sets the Write Protect Status Bit. 


~DDEN - Double Density (input) - This input pin selects either single or double density operation. When 
~DDEN is low, Double Density is selected. When ~DDEN is high, single density is selected. 


HLT - Head Load Timing (High) - When a logic high is found on the HLT input the head is assumed to be 
engaged. 
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A-10. CLOCK GENERATOR 


INPUTS: OUTPUTS: 
~RES RESET 
x1 Osc 
x2 PCLK 
F/~C CLK 
EFI READY 
CSYNC 
RDY1 
~AEN1 
RDY2 
~AEN2 
~ASYNC 

VCC = 18 
GND = 9 


FUNCTIONAL DESCRIPTION: 

The Clock Generator-Driver is designed to service the 80C88 Microprocessor. It contains a crystal 
controlled oscillator, a divide-by-three counter, and complete ‘Ready’ synchronization and reset logic. 
FUNCTIONAL PIN DESCRIPTIONS: 


~AEN1, ~AEN2 - Address Enable (inputs) - ~AEN1 and ~AEN2 are active low signals that are used to 
qualify their respective Bus Ready signals (RDY1 and RDY2). 


RDY1, RDY2 - Bus ready (Inputs) - Bus Ready is an active high signal which is an input from a device 
located on the system bus that data has been received or is available. 


~ASYNC - Ready Synchronization Select (Input) - ~ASYNC is an input which defines the synchronization of 
the READY logic. When ~ASYNC is low, two stages of READY synchronization are provided. When 
~ASYNC is high, a single stage of READY synchronization is provided. 

READY - Ready (Output) - Ready is an active high signal which is synchronized by the RDY signal input. 


X1, X2 - Crystal in (Inputs) - X1 and X2 are the pins to which a crystal is attached. The crystal frequency is 
3 times the desired processor clock frequency. 


F/~C - Frequency/Crystal Select (Input) - When F/-C is tied low, it permits the processor's clock to be 
generated by the crystal. When F/~C is tied high, CLK is generated from the EFI input. 


EFI - External Frequency (Input) - When F/-~C is tied high, CLK is generated from the input frequency 


appearing on this pin. The input signal is a square wave 3 times the frequency of the desired clock 
output. When F/~C is tied low, EFI should be tied high or low. 
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CLK - Processor Clock (Output) - CLK is the clock output used by the processor and all devices which 
directly connect to the processor's local bus. CLK has an output frequency which is one-third of the 
crystal or EF! input frequency and a one-third duty cycle. 


PCLK - Peripheral Clock (Output) - PCLK is a peripheral clock whose output frequency is one-half that of 
the processor clock and has a 50% duty cycle. 


OSC - Oscillator (Output) - OSC is the output of the internal oscillator circuitry. It's frequency is equal to 
that of the crystal. 


~RES - Reset In (Input) - An active low on this signal is used to generate the RESET output signal. 


RESET - Reset (Output) - Reset is an active high output which is used to reset the 80C88 microprocessor. 
It’s timing characteristics are determined by ~RES. 


CSYNC - Clock Synchronization (Input) - When CSYNC is high, the internal counters are set. When 
CSYNC goes low, the internal counters are allowed to resume counting. 
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A-11. PROGRAMMABLE INTERRUPT CONTROLLER (PIC) 


INPUTS: OUTPUTS: 


~RD INT 


IRO-IR7 
BIDIRECTIONAL: 
ADQ-AD7 
VCC = 28 
GND = 14 
FUNCTIONAL DESCRIPTION: 
The Programmable Interrupt Controller functions as the controller for the interrupt system. It accepts 
requests from the peripheral devices, determines which of the incoming requests has the highest priority, 
decides whether the incoming request has a higher priority value than the level currently being serviced, 
and then issues an interrupt to the microprocessor based on this information. The Programmable 
Interrupt Controller has eight requests and is programmed by the microprocessor as an input/output 
device. 


FUNCTIONAL PIN DESCRIPTIONS: 


~CS - Chip Select (Input) - A low on the Chip Select line enables ~RD and ~WR communication between 
the Microprocessor and the Programmable Interrupt Controller. 


~WR - Write (Input) - When the ~WR line is low and the ~CS line is low, the PIC is enabled to accept 
command words from the Microprocessor. 


~RD - Read (Input) - A low on the ~RD line when the ~CS line is low enables the PIC to release 
information onto the data bus for the microprocessor. 


ADOQ-AD7 - Data Bus (Bidirectional) - Control, status, and interrupt information is transferred using the 
ADO-AD7 data lines. 


~SP/~EN - Slave Program/Enable Buffer (Bidirectional) - This is a dual function pin. In the buffered mode 
it can be used as an output. When not in the buffered mode, it is used'as an input to designate a master 
(high input) or a slave (low input). 


INT - Interrupt (Output) - The INT line goes high whenever a valid interrupt request is asserted. It is used 
to interrupt the Microprocessor, thus it is connected to the Microprocessor’s interrupt pin. 
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IRO-IR7 - Interrupt Request (Inputs) - The IR lines are inputs that when high, tell the PIC that an interrupt 
to the system is being requested. 


~INTA - Interrupt Acknowledge (Input) - This pin is used to enable the interrupt data onto the data bus by 
the Microprocessor. 


AO - AO Address Line (Input) - This pin acts in conjunction with the ~CS, ~WR, and the ~RD inputs. It is 
used by the PIC to decipher commands the Microprocessor writes and status that the Microprocessor 
wants to read. 
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APPENDIX B 
HP 18174A 
RS-449 INTERFACE POD 


Figure B-1, HP 18174A Interface Pod 


B-1. INTRODUCTION 


The HP 18174A is an RS-449 Interface Pod designed to provide the connection between the HP 4951C 
Protocol Analyzer and Data Terminal Equipment (DTE} and/or Data Circuit-Terminating Equipment (DCE). 


The HP 18174A is compatible with EIA RS-449/422A/423A electrical, mechanical, functional, and 
procedural specifications. 


This appendix includes information to install, operate, and service the HP 18174A. 
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B-2. INSTALLATION 


To connect the Interface Pod to the HP 4951C Protocol Analyzer, turn the power off and attach the 37 pin 
connector to the port on the back of the Protocol Analyzer as shown in Figure B-2. Tighten the screws to 
ensure that the cable will not pull off during operation. 


CAUTION 


Turn off the Protocol Analyzer before connecting or disconnecting any 
Interface Pod. 


Figure B-2. Interface Pod Connections 


B-3. OPERATION 


Once the Interface Pod is installed, all operations are performed from the keyboard. See the Operating 
Manual for procedures. 


B-4. PERFORMANCE VERIFICATION 


The Performance Verification test is performed by the operator. Follow the procedure described below. 


HP 18174A Self Test - 


Description 


This test checks that there is an Interface Pod connected to the Protocol Analyzer and 
verifies that the lines work. 


Set Up 
1. Turn on the HP 4951C. 
2. Press MORE. 
3. Select <SELFTEST>. 
4. Select <EXT DLC>. 
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Procedure 
1. When the <EXT DLC> softkey is pressed, the Interiace Pod test is automatically 
performed. 


2. If there are no failures DLC TEST PASSED will be displayed. 


B-5. ADJUSTMENTS 


There are no adjustments for the HP 18174A. 


B-6. REPLACEABLE PARTS 


The following tables and figure give information for ordering replacement parts. Table B-1 is the 
Manufacturer’s Code List. Table B-2 lists the replaceable parts in Reference Designator order. 
Information is given for the description, Quantity, HP Part Number, and Manufacturers Part Number. 
Chassis and mechanical parts are listed in Figure B-2. To order a listed part, include the HP Part Number, 
indicate the quantity needed, and send the order to the nearest Hewlett-Packard office. 


When ordering a part not listed, include the instrument model number, serial number, and a physical and 
functional description of the part. Send the order to the nearest Hewlett-Packard office. 


Table B-1. HP 18174A Manufacturers Code List 


ZIP 
ss MANUFACTURER NAME ADDRESS CODE 


ANY SATISFACTORY SUPPLIER 


ALLEN-BRADLEY CO MILWAUKEE WI 
MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 
CTS OF BERNE INC BERNE IN 
SPRAGUE ELECT CO SEMICONDUCTOR DIV CONCORD NH 
MEPCO/ELECTRA CORP MINERAL WELLS TX 
CORNING GLASS WORKS (BRADFORD) BRADFORD PA 
HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 


SPRAGUE ELECTRIC CO NORTH ADAMS 
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Reference 
Designation 


HP Part 
Number 


2360-0195 
1251-2942 
1251-6074 
0380-1719 
0380-1720 


2190-0876 
5040-4478 
18174-00001 
5041-6749 
18174-61601 


8120..4218 
8120-4219 


Description 


SCR, MCH, 6-32-3142 
SCR POST LOCK 
CONNECTOR-37 PIN 
STANDOFF 
STANDOFFS 


WASHER, FLAT, #6 
LENS 

RS-449 PANEL 
HOUSING, COATED 
CABLE, RS-449 


CABLE JUMPER 
CABLE JUMPER 
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Figure B-3. HP 18174A Exploded View 


HP 18174A 


Mfr Part Number 


ORDER BY DESGRIPTION 
206509..1 

DC375V 

0380-1719 

0380-1720 


ORDER BY DESCRIPTION 
5040-4476 

18174-00001 

5041..6749 

18174-61601 


8120-4218 
8120-4219 


HP 18174A 


Reference 


Designation 


Al 


A1C1 
A1iCe 
A1C3 
A1C4 
A1cs 


A1C6 
ALC? 


AIDS1 


A1J1 
Aty2 


A1R1 
AIR? 
A1R3 
A1RA 
AIRS 


A1RG 
A1R261 
A1R202 
A1IR203 
A1R204 


A1R301 
AIRSI2 
ALRIO3 
AIR3S04 
A1R401 


A1R402 
A1R403 
AtR404 
A1R405 


410100 
A1U101 
A1U103 
A1U104 
ALU2Z09 


A1u202 
ALIU300 
A1U302 
A1U400 
A1U402 


A1403 
A1U404 


HP Part 
Number 


18174-60003 


0160-1846 
0169-1846 
0180-1746 
0180-1746 
0160-0576 


0160-0576 
0160-0576 


17990-0883 


1251-6074 
1251-6074 


0498-3266 
0698-3266 
8499-8556 
0699--0556 
0757-0442 


0757-0442 
1910-0680 
1610-0680 
1910-0480 
1810-0732 


1810-0680 
1610-9680 
1810-0680 
1810-0369 
1910-0680 


1810-0680 
1810-0780 
1B10-0680 
1910-0780 


1820-3373 
1820-3394 
1823-3081 
1820-3007 
1826-0759 


1920-2831 
1826-075? 
1820-2831 
1926-0759 
1820-2831 


1920-3007 
1820-3607 


0380-0332 
1251-7642 


bd SN OA AuNane > 
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Table B-2. HP 18174A Replaceable Parts List 


Qty 


fo 


ro 


ie) 


rw 


19 


nM 


WW Se 


ol 


Description 


RS-449 POD 


CAPACITOR-FXD 2.2UF+-104% 35VDC TA 
CAPACITOR-FXD 2.2UF+-10% 35VDC TA 
CAPACITOR-FXD 15UF+-10% 20VDC TA 
CAPACITOR-FXD 15UF¢-10% 20VDC TA 
CAPACITOR-FXD .1UF +-20% S0VDC CER 


CAPAGCITOR-FXD ,1UF +-20% SOVDC CER 
CAPAGITOR-FXD .1UF +-20% SOYDC CER 


DISPLAY--LIQ~XTAL. 


CONNECTOR 37--PIN F D SUBMINIATURE 
CONNECTOR 37-PIN F D SUBMINIATURE 


RESISTOR 237K 1% .125W F TC=0+-100 
RESISTOR 237K 1% .125W F TC=04-100 
RESISTOR 5.11 1% .125W F TC=0+-100 
RESISTOR 5.141 1% ,125W F TC=04-100 
RESISTOR 10 1% .125W F TC=0+~-100 


RESISTOR 10K 1% .125W F TC=0+~-100 
RES NETWK SIP 2 

RES NETWK SIP 2 

RES NETWK SIP 2 

NETWORK-RES 10.0K OHM X5 


RES NETWK SIP 
RES NETWK SIP 
RES NETWK SIP 
NETWORK-RES 6 -SIP100,0K OHM XS 
RES NETWK SIP 


fo op Pd 73 Po 


RES NETWK SIP 2 
RES METWK SIP 2 
RES NETWK SIP 2 
RES NETWK SIP 2 


IC MV CMOS/74HNC MONOSTBL CLEAR DUAL 

IC GATE CMOS/74HC AND-OR--INY DUAL 2- INP 
IC FF CMOS/74HC D-TYPE PQS~EDGE-TRIG 
IC GATE CMOS/74HE EXCL-OR QUAD 2-INP 

IC COMPARATOR GP QUAD 14-DIP-C PKG 


ICD 75174 DRIVER 
IC COMPARATOR GP GUAD 14-DIP-C PKG 
ICD 75174 DRIVER 
IC COMPARATOR GP QUAD 14~-DIP-C PKG 
ICD 75174 DRIVER 


IC GATE CMOS/74HC EXCL~OR QUAD 2-INP 
IC GATE CMOS/74HC EXCL--OR QUAD 2@-INP 


STANDOFF-RVT-ON .187-IN-LG 4-40 THD 
KEYING PLUG 
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Mfr 
Code 


28480 


$6289 
56289 
54289 
56289 
28480 


28480 
28480 


28400 


28460 
28489 


24546 
24546 
28480 
2B4B0 
24546 


24546 
28460 
28480 
28480 
28480 


28480 
28480 
28480 
11236 
2848 () 


28480 
28480 
28480 
28480 


28480 
28480 
20480 
26480 
04713 


29480 
$4713 
20480 
04713 
2843 (} 


23480 
28480 


60000 
28480 
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Mfr Part Number 


18474-60003 


150D0225X970 3582 
159D225X9035 Re 
1S50D156X9020K2 
150D1356xX992052 


0160-0576 


0160-0576 
0140-0576 


17° 0-6683 


1251-6074 
1251-6074 


C4--1/8-T0~2373-F 
C4°1/8+T0-2373~F 


06997-0555 
0699--0556 


C4-1/8-TO~1002-F 


C4--1/8-T9-1002-F 


1810-0680 
1810-0680 
1810-0680. 
1810-0732 


1810-0600 
1816-84688 
1919-0680 


750-61 -R100K 


18190-0690 


1870-0680 
1810-0780 
1810-0680 
1810-0780 


1620-3373 
1820-3394 
1820-3081 
1820-3007 
LM339T 


1820-2831 
LMII9T 
1820-28631 
LM3397 
1820-2831 


1920-3007 
1820-3007 
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B-7. SERVICE 


The following paragraphs contain service information for the HP 18174A. Included is the Theory of 
Operation, RS-449 Signal Mnemonics, Troubleshooting, Component Locators, and Schematics. 


B-8. THEORY OF OPERATION 


The HP 4951C operates in three modes. 


1. Monitor mode: The HP 4951C monitors traffic on a communication line. 
2. DTE simulate: The HP 4951C drives the data lines and acts as a terminal. 
3. DCE simulate: The HP 4951C drives the data lines and acts as the digital side of a modem or 


another piece of Data Circuit-Terminating Equipment. 


The Interface Pod is configured for the correct mode of operation by the DTESIM and DCESIM output 
signals from the protocol analyzer. 


The RS-449 Interface Pod has the following capabilities. 


1. Translates voltages to and from RS-449 and HP 4951C logic levels. 


2: Displays EIA line signal status (of selected lines only). 
3. Programmable for monitoring and DTE or DCE simulation. 
4, Supports differentially driven category | circuits. 

Drivers 


U202, U3802, and U402 convert the HP 4951C signals from single-ended logic levels to differential voltage 
waveforms. These drivers are tristate devices and are disabled when the pod is in the monitor mode to 
isolate them from the RS-449 interface. 


Receivers 


Receivers U200, U300, and U400 operate over a common mode voltage range from -7 to +7 volts and 
require a minimum differential off 200 millivolts to change states. They maintain operation over a 
differential voltage range from 200 millivolts to 6 volts; however, the positive common mode signal 
voltage cannot exceed the RS-449 specification of 10 volts. The receivers are protected by divider 
resistors from signals up to 12 volts. 


The EIA status of the selected interface lines is displayed on a bargraph LCD. Clock and data indicators 
are flashed at a 2Hz rate when line state transitions are detected. Table B-3 lists these RS-449 lines. 
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Table B-3. HP 18174A Front Panel LCD Display 


Clear to Send 
Data Mode 
Receive Data 
Receiver Ready 


Request to Send 
Receive Timing 
Send Data 

Send Timing 
Terminal Ready 
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Table B-4. RS-449 Signal Mnemonics 


RS449 CIRCUIT DESCRIPTION 

PIN # 

1 Shield | 

2 Sl Signaling-rate Indicator 

3 Space 

4 Send Data (a) 

5 Send Timing (a) 

6 Receive Data (a) 

7 Request to Send (a) 

8 Receive Timing (a) 

9 Clear to Send (a) 

10 Local Loopback 

11 Data Mode (a) 

12 Terminal Ready (a) 
13 Receiver Ready (a) 

14 Remote Loopback 

15 Incoming Call 

16 Select Frequency/ 

Signaling-rate Selector 

17 Terminal Timing (a) 

18 Test Mode 

19 Signal Ground 

20 Receive Common 

21 

22 Senc! Data (b) 

23 Sencl Timing (b) 

24 Receive Data (b) 

25 Request to Send (b) 

26 Receive Timing (b) 

27 Clear to Send (b) 

28 Terminal in Service 

29 Data Mode (b) 

30 Terminal! Ready (b) 

31 Receiver Ready (b) 

32 Select Slandby 

33 Signal Quality 

34 New Signal 

35 Terminal Timing (b) 

36 standby Indicator 

37 send Common 


“Indicates lines for which parameters can be selected from HP 4951C display. 
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B-9, TROUBLESHOOTING 
Troubleshoot the portion of the Interface Pod that has failed (DTE or DCE). When entering the test 


programs below, "Press" indicates a hardkey and "Select" indicates a softkey. 


DCE TROUBLESHOOTING PROCEDURE 


Turn off the HP 4951C when connecting or disconnecting the Interface Pod. 
1. Enter the following DCE test program. 


Table B-5. DCE Test Program 


Select Set Up 


SDLC (Protocol) 
ASCII 8 (Code) 
9600 (Bits/sec) 
Sync (Mode) 
Data & State (Display) 
DCE (DTE clock) 


Press (HALT)EXIT 
The Top Level Menu will be displayed. 


Select Simulate 
DCE 
Press MORE 
Select Set Lead 
CS 
Off 
and then 
MORE 


Set Lead 

DM 

Off 

and then 
Press MORE 
Select Set Lead 

RR 

Off 

and then 

Send 

CS OFF 

RTN (return) 
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Table B-5. DCE Test Program (continued) 


Press 
Select 


Press 
Select 


Type in 
Press 


Select 
Press 
Select 
Type in 
Press 


Select 


Type in 
Press 


2. Run the program entered in Table B-5. 


Run Menu 
Simulate 


Select 


Next Block 
MORE 

Set Lead 
CS 

On 

and then 
MORE 

Set Lead 
DM 

On 

and then 
MORE 

Set Lead 
RR 

On 

and tnen 
Send 

CS ON 
RTN (return) 


and then 
MORE 

Wait 

500 

RTN (return) 


Next Block 
When Trig 
Lead 

CS 

On 

then goto 

{ 

RTN (return) 
(HALT)EXIT 


a. All lines on the HP 4951C display should be active except DTE and RS. 


b. Segments RD, ST, and RT should be flashing. Segments CS, DM, and RR should be on, 
and segments SD, RS, and TR should be off. 


3. lf any of the above conditions fail, troubleshoot that part of the circuit. 


B-10 


HP18174A 


DTE TROUBLESHOOTING PROCEDURE 


1. Enter the following DTE test program. 


Table B-6. DTE Test Program 


Select 


Press 


Turn off the HP 4951C when connecting or disconnecting the interface Pod. 


Sel Up 


SDLG 

ASCII 8 
9600 

sync 

Data & State 
DTE 


(HALT)EXIT 


(Protocol) 
(Code) 
(Bits/sec) 
(Mode) 
(Display) 
(DTE clock) 


The Top Level Menu will be displayed. 


Select 


Press 
Select 


Type in 
Press 
Select 
Press 
Select 


Press 
Select 


Type in 
Press 


Simulate 
DTE 

MORE 

Set Lead 
RS 

Off 

and then 
MORE 

Set Lead 
TR 

Off 

and then 
Send 

RS OFF. 
RTN (return) 
Next Block 
MORE 

Set Lead 
RS 

On 

and then 
MORE 

Set Lead 
TR 

On 

and then 
Send 

RS ON 
RTN (return) 
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Table B-6. DTE Test Program (continued) 


Select 
Press 
Select 
Type in 
Press 


Select 


2. Run the program entered in Table B-6. 


select RUN MENU 


and then 
MORE 

Wait 

500 

RTN (return) 


Next Block 
When Trig 


Lead 

RS 

On 

then goto 

1 

RTN (return) 
(HALT)EXIT 


Segments SD and ST should be flashing, RS and TR should be on, and all of the other segments 


SIMULATE 
3. 
should be off (-- is never active). 
4. If any of the conditions in step 2 fail, check items a through c. 


a. The inputs to U202, U3802, and U402 should be at TTL levels (between 0 and 5 volts). 


b. The outputs of U202, U302, and U402 should be RS-449 levels (+- 12V). 


c. The inputs and outputs of all other circuits should be at TTL levels. Check for correct 


amplitudes and pulsing signals. 
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Figure B-4. HP 18174A Component Locator 


18174-60001 -0113-2-84 
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U103 U100 


U101 


Power and Grounds 
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APPENDIX C 
HP 18177A 
V.35 INTERFACE POD 


Figure C-1. HP 18177A Interface Pod and V.35 Cable 


C-1. INTRODUCTION 


The HP 18177A is a V.35 Interface Pod which provides the connection between the HP 4951 Protocol 
Analyzer and Data Terminal Equipment (DTE) and Data Circuit-Terminating Equipment (DCE). The HP 
18177A follows V.28/V.35 electrical specifications, V.24 functional specifications, and ISO 2593 mechanical 
specifications. 


This appendix includes information on how to install, operate, and service the HP 18177A. 
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C-2. INSTALLATION 


CAUTION 


Turn the HP 4951 Protocol Analyzer off before 
connecting or disconnecting the Interface Pod. 


Figure C-2. Connecting the Interface Pod to the HP 4951 


To connect the Interface Pod to the HP 4951, attach the Interface Pod Cable between the lower port on 
the back of the HP 4951 and the top right connector of the HP 18177A as shown in Figure C-2. Tighten 
the connector screws to ensure that the cable will not pull off during operation. 


C-3. OPERATION 


Once the Interface Pod is connected to the HP 4951, it effectively becomes a part of the HP 4951. Refer to 
the HP 4951 Operating Manual for specific operating instructions. 


The Performance Verification test in paragraph C-4 can be used to check the Interface Pod functionally 
_before it is used. 


Theory of Operation 

The HP 18177A V.35 Interface Pod connects the HP 4951 Protocol Analyzer to the DTE and DCE. 

There are three modes of operation for the HP 18177A Interface Pod: monitor mode, DTE simulate mode, 
and DCE simulate mode. During the monitor mode the pod nonintrusively acquires signals from the DTE 
and DCE and sends them to, the HP 4951 for analysis. During both of the simulate modes the HP 4951 


drives the appropriate lines to either the DTE or DCE. In all three modes, the pod LEDs show activity on 
the lines. 
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HP 18177A 


Figures H-3 and C-4 show the typical monitor and simulate connections. 
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Figure C-3. Monitor Mode Set Up 
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Figure C-4, Simulation Modes Set Up 
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Appendix C 


MONITOR MODE 


HP 18177A 


In the monitor mode, data, clock, and control signals from the DTE and DCE are routed through the pod 
receivers to the pod mark/space LEDs and to the HP 4951. The pod LEDs indicate whether the signals are 
on, off, or neither. The HP 4951 can be programmed to make decisions based on the states of the signals. 


Figure C-5 and the following text describe the main signal flow during monitor mode. The grey-shaded 
arrows show how the DTE and DCE signals are routed to the pod LEDs and the HP 4951. 
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Figure C-5. Monitor Mode Signal Flow. 
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When the HP 4951 selects the monitor mode, it pulses the pod MONITOR line high and the following 
events occur: 


@ Relay Driver U201 output pin 12 (~MONITOR) goes low and sets both the DTE and the DCE 
Relays (K100 and K101). With the relays set, the control driver outputs are not connected to 
the V.35 interface. 


@ Relay Driver output pin 16 goes low and clears both the DTE and DCE Flip Flops (U300). The 
Flip Flop Q outputs (DTE and DCE) go low and inhibit all of the data and clock differential 
drivers. When the drivers are inhibited both outputs of each driver are tri-stated and are 
effectively disconnected from the V.35 interface. 


@ Relay Driver output pin 15 (SIM/~MON) goes low, causing SIM/~MONJFET to go low and 
switch JFETS Q3 through Q7 off. This creates the correct impedance on the data and clock 
lines. 


With all the pod drivers effectively disconnected from the pod receivers, and the correct impedance on the 
data and clock lines, the signals from the DTE and DCE can be sent through the receivers to the 
mark/space LEDS and to the HP 4951. 
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SIMULATE MODES 
DTE Simulation 


In the DTE simulate mode, the HP 4951 acts like a DTE by sending DTE data, clock, and control signals 
through the pod DTE drivers to the DCE. These signals also go to the pod mark/space LEDs. Data, clock, 


and control signals from the DCE are routed through the pod receivers to the pod mark/space LEDs and 
to the HP 4951. 


Figure C-6. and the following text describe the main signal flow during DTE simulation. The grey-shaded 
arrows show how the DTE signals are driven to the DCE, the pod LEDs, and the HP 4951. 
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Figure C-6. DTE Simulation Mode Signal Flow 
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When the HP 4951 selects the DTE Simulation mode, it pulses the pod MONITOR line high to put the pod 
in a Known state. Then it pulses the pod DTESIM line high and the following events occur: 


@ Relay Driver U201 output pin 11 (~DTESIM) goes low and resets the DTE Relay K101. This 
connects the DTE control lines from the pod control drivers to the DCE, and also through 
the control receivers to the pod mark/space LEDS. The OTE control lines (RS and DTR) are 
derived from the ~RTSA, ~DTRA, and ~DTRB signals from the HP 4951. 


@ The DTE Flip Flop (p/o U300) is clocked and its Q output pin 5 (DTE) goes high. This lets the 
TXD and TRXCA signals (from the HP 4951) drive the DTE data and clock differential drivers 
(SO and SCTE). 


@ SIM/~MONJFET is high, which turns JFETS Q3 through Q7 on. This creates the proper V.35 
voltage levels on the outputs of the differential drivers. 
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DCE Simulation 


In the DCE simulate mode, the HP 4951 acts like a DCE by sending DCE data, clock, and control signals 
through the pod DCE drivers to the DTE,. These signals also go to the pod mark/space LEDs. Data, clock, 
and control signals from the DTE are routed through the pod receivers to the pod mark/space LEDs and to 
the HP 4951. 


Figure C-7 and the following text describe the main signal flow during DCE simulation. The grey-shaded 
arrows show how the DCE siganls are driven to the DTE, the pod LEDs, and the HP 4951. 
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Figure C-7. DCE Simulation Mode Signal Flow 
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When the HP 4951 selects the DCE Simulation mode, it pulses the pod MONITOR line high to put the pod 
in a Known state. Then it pulses the pod DCESIM line high and the following events occur: 


@ Relay Driver U201 output pin 10 (~-DCESIM) goes low and resets the DCE Relay K100. This 
connects the DCE control lines from the pod control drivers to the DTE, and also through 
the control receivers to the pod mark/space LEDS. The DCE control lines (CS, DSR, and 
RLSD) are derived from the ~RTSA, ~DTRA, and ~DTRB signals from the HP 4951. 


® The DCE Flip Flop (p/o U300) is clocked and its Q output pin 9 (DCE) goes high. This lets 
the TXD and TRXCA signals (from the HP 4951) drive the DCE data and clock differential 


drivers (RD, SCT, and SCR). 


@ SIM/~MONJFET is high, which turns JFETS Q3 through Q7 on. This creates the proper V.35 
voltage levels on the outputs of the differential drivers. 


C-4. PERFORMANCE VERIFICATION 


This Performance Verification test can be used to check that the pod is functional once it is connected to 
the HP 4951. (See paragraph C-2 for connecting the pod to the HP 4951). 


CAUTION 


Do not perform the pod performance verification test 
while the pod is connected to a network device. To 
do so may cause damage to the network device or 
the pod. 
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Description 


This test checks if there is an Interface Pod connected to the HP 4951, and 
verifies the DTE and DCE lines. 


Procedure 


Turn on the HP 4951. 
Press MORE. 

Select <SELFTEST>. 
Select <EXT DLC>. 


ee ae 


Once the <EXT DLC> softkey is pressed, the Interface Pod Performance Test is run. 
If there are no failures, the HP 4951 displays DLC TEST PASSED. 
There are several error messages that may be displayed if the test fails: 

No pod attached 

DTE TEST FAILED aii DCE TEST FAILED 

DTE TEST FAILED 

DCE TEST FAILED 


If any of these error messages are displayed, refer to paragraph C-8 for service information. 


C-5. ADJUSTMENTS 


There are no adjustments for the HP 18177A. 


C-6. REPLACEABLE PARTS 


This section contains information for ordering parts for the HP 1877A V.35 Interface Pod. Table C-1 is a list 
of the HP 18177A Replaceable Parts, and Table C-2 is a Manufacturer's Code List. Figure C-8 is an 
exploded view of the Interface Pod along with a list of the chassis and mechanical parts. 
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Reference HP Part 
Designator Number 


Description 


18177-60001 V.35 INTERFACE BOARD 18177-60001 


1251-2942 SCREW POST LOCK, INC WASHER 1251-2942 
2360-0195 SCR MCH 6-32.312 2360-0195 
2190-0876 WASHER FLAT MET 2190-0876 
(251-6074 CONN 37-PIN F 1251-6074 
2360-0115 SCR MCH 6-32.312 2360-0115 


0380-1719 STDF-HEX M&F 0380-1719 
0380-1617 STDF-HEX .5-IN 0380-1617 
2360-0205 3 SCR MCH 6-32.750 2360-0205 


18177-00001 S) V.35 PANEL 18177-00001 
5041-6749 POD HSG PAINTED 5041-6749 
181+77-B0001 LBL-HP1B177A 18177-80001 


18173-61601 BD INTERCONNECT CABLE 18173-61601 
18177-61601 V.35 Y CBL ASSY 18177-6160} 


Figure C-8. HP 18177A Exploded View 
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Reference 
Designator 


Al 


A1C1 
A1C2 
A1C3 
A1C4 
A1C5 


A1C6 
A1C7 
A1C8 
A1C9 
AiC10 


AiC11 
A1C12 
A1C13 
AiC14 
AICtS 


A1C16 
AlC17 
A1C18 
A1C20 
AiC21 


A1C22 
A1C23 
A1C24 
A1C25 
A1C26 


A1C27 
A1C28 
A1C29g 
A1C30 
AiC31 


A1C32 
A1C33 
A1C34 


AiCR1 
A1CR2 
AtCR3 
A1CR4 
A1CR5 


A1CR6 
AICR7/ 
A1CR8 
A1CR9 
A1CR10 


AICR11 
AICR12 
AICR13 
AiCR14 
AICRiS 


AiCR16 
AICRI7 
A1CRI8 
A1ICR19 
A1CR20 


A1CR21 
A1GR23 
AiCR24 
A1CR25 
A1CR26 


AlJ1 
AlJ2 


A1K100 
A1K101t 


A1L1 
AiL2 
AiL3 


0180-0291 
0180-0291 
0160-5298 
0160-5298 
0160-5298 


0180-0228 
0180-0116 
0180-0116 
0160-5298 
0160-5371 


0160-5332 
0160-5298 
0180-0291 
0180-0291 
0160-5 371 


0160-5371 
0180-3641 
0160-5298 
0180-3763 
0160-5298 


0160-5371 
0160-5298 
0160-5298 
0160-5332 
0160-5332 


0160-5371 
0160-5371 
0160-5332 
0160-5332 
0160-5332 


0160-5298 
0160-5298 
0160-5298 


1901-0734 
1990-0913 
1990-0914 
1990-0913 
1990-0914 


1990-0913 
1990-0914 
1990-0913 
1990-0914 
1990-0913 


1990-0914 
1990-0913 
1990-0914 
19980-0913 
1990-0914 


4990-0913 
1990-0914 
1990-0913 
1990-0914 
1990-0913 


1990-0914 
1902-0960 
1902-0960 
1902-0949 
1902-0949 


1251-6074 
1251-6074 


0490-7383 
0490-1354 


9140-1069 
9140-1163 
9140-1163 


Table C-1. HP 18177A Replaceable Parts List 


HP P _ 


18177-60001 


V.35 INTERFACE 


CAPACITOR-FXD 1UF 35V 
CAPACITOR-FXD 1UF 35V 
CAPACITOR-FXD 0.01UF 20%100V 
CAPACI] OR-FXD 0.01UF 20%100V 
CAPACITOR-FXD 0.01UF 20%100V 


CAPACITOR-FXD 22UF 15V 
CAPACITOR-FXD 6.8UF 35V 
CAPACITOR-FXD 6.BUF 35V 
CAPACITOR-FXD 0.01UF 20%100V 
CAPACITOR-FXD 1000PF 20% 


CAPACITOR .1 UF 20% 50V 
CAPACITOR-FXD 0,01UF 20% 100V 
CAPACITOR-FXD 1UF 35V 
CAPACITOR-FXD 1UF 35V 
CAPACITOR-F XD tOOOPF 20% 


CAPACITOR-FXD 1Q00PF 20% 
CAPACITOR-FXD 1000UF 10V AL 
CAPACITOR-FXD 0,01UF 20% 100V 
CAPACITOR-FXD 100UF 10V 
CAPACITOR-FXD 0,01UF 20%100V 


CAPACITOR-FXD 1000PF 20% 
CAPACITOR-FXD 0.01UF 20%100V 
CAPACITOR-FXD 0,01UF 20%100V 
CAPACITOR .1 UF 20% 50V 
CAPACITOR .1 UF 20% 50V 


CAPACITOR-FXD 1000PF 20% 
CAPACITOR-FXD 1000PF 20% 
CAPACITOR .1 UF 20% SOV 
CAPACITOR .1 UF 20% 50V 
CAPACITOR .1 UF 20% 50V 


CAPACITOR-FXD 0.01UF 20% 100V 
CAPACITOR-FXD 0.01UF 20% 100V 
CAPACITOR-FXD 0,01UF 20% 100V 


DIODE IN5818 
LED-LAMP 
LED-LAMP 
LED-LAMP 
LED-LAMP 


LED-LAMP 
LED-LAMP 
LED-LAMP 
LED-LAMP 
LED-LAMP 


LED-LAMP 
LED-LAMP 
LED-LAMP 
LED-LAMP 
LED-LAMP 


LED-LAMP 
LED-LAMP 
LED-LAMP 
LED-LAMP 
LED-LAMP 


LED-LAMP 
DIODE-ZNR 12V 5% 
DIODE-ZNR 12V 5% 
ZENER 4.3V 

ZENER 4.3V 


CONN 37 - PIN F 
CONN 37 - PIN F 


RELAY 
RELAY-10 PIN PKG 


INDCTR-92100 
IND 270 UH .77A 
IND 270 UH .77A 


Mfr 
Code 


HP 18177A 


Mfr Part Number 


18177-60001 


150D105X9035A2-DYS 
150D105X9035A2-DYS 
MD011C103MAA 
MD011C103MAA 
MDO11C103MAA 


150D226X9015B2-DYS 
150D685X9035B2.DYS 
150D685 X9035R2-DYS 
MD011C103MAA 
MD011C102MAA 


MD015C104MAA 
MD011C103MAA 
150D105xX9035A2-DYS 
150D105X9035A2-DYS 
MDB011C102MAA 


MDBOttTCTO2MAA 
SME10B102M 10X16LL 
MD011C103MAA 
SME10VB101IMSX11LL 
MDO011C103MAA 


MD011C102MAA 
MD011C103NlAA 
MD011C103MAA 
MD015C104MAA 
MDO015C104MAA 


MD011C102MAA 
MDOTIC1Q2MAA 
MDOt1C104MAA 
MDO11C104MAA 
MDO011C104MAA 


MD011C103MAA 
MDO11C103MAA 
MD011C103MAA 


SBR5303 

HLMP- 1340 
HLMP-1540 
HILMP-1340 
HLMP-1540 


HLMP-1340 
HLMP. 1540 
HLMP- 1340 
HLMP-1540 
HLMP- 1340 


HLMP-1540 
HLMP-1 340 
HLMP- +540 
HLMP- 1340 
HLMP-1540 


HLMP-1340 
HLIVIP-1540 
HLMP-1 340 
HLMP. 1540 
HLMP-1340 


HLMP-1540 
1902-0960 
1902-0960 
$Z30035-007 
SZ 30035-007 


DC37SV 
DC37SV 


DS4E-ML2-DC5V-H123 
DS2E-ML2-DC5V-H36 


92100 
9140-1163 
9140-1163 
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Table C-1. HP 18177A Replaceable Parts List (continued) 


Reference HP Part C _— Mfr 


A1Q1 
A1Q2 
A1Q3 
A1Q4 
A1Q5 


A1Q6 
A1Q7 
A1Q8 


AiR1 
A1R2 
AiR13 
A1R14 
AiR15 


A1R16 
AtR17 
AIR18 
AiR19 
A1R20 


A1R21 
A1R22 
A1Ri01 
A1R104 
A1R106 


A1R108 
A1R110 
A1R112 
A1R113 
A1R114 


A1R115 
A1R116 
A1R206 
AtR207 


A1R208 
A1R209 
A1R210 
A1R224 
AiR225 


A1R226 
A1R227 
A1R228 
A1R306 
A1R307 


A1R308 
AiR309 
A1R506 
A1R507 
A1R508 


A1R509 
A1tR510 
A1R511 
AiR512 
A1R513 


A1U103 
A1U104 
A1U105 
A1U201 
A1U203 


A1U204 
A1U205 
A1U208 
A1U209 
A1U300 


A1U301 
A1U403 
A1U406 
A1U407 
A1U408 


1826-0285 
1853-0512 
1855-0078 
1855-0078 
1855-0078 


1855-0078 
1855-0078 
1926-0772 


0757-0442 
0698-3450 
0698-3442 
0698-8812 
0757-0417 


0757-0317 
0698-8812 
0757-0398 
0698-89820 
0698-8820 


0757-0416 
0757-0416 
1810-0273 
1810-0921 
1810-0920 


1810-0921 
1810-0920 
1810-0318 
1810-0966 
1810-0966 


1810-0780 
1810-0318 
1810-0338 
19870-0924 


1810-0924 
1810-0679 
1810-0679 
1810-0205 
1810-0318 


1910-0679 
1810-0280 
1810-0342 
1810-0924 
1810-0924 


1810-0924 
1810-0924 
1810-0924 
1810-0924 
1810-0924 


1810-0924 
1810-0280 
1810-0292 
18t0-0679 
1910-0679 


1820-3297 
1820-1826 
1820-1826 
1958-0047 
1820-3297 


1920-1826 
1826-0138 
1826-0138 
1826-0138 
1820-3081 


1826-0138 
1820-3297 
1926-0753 
{906-0074 
1906-0074 


IC MC7SLO5ACP 
PNP PD-50 

N CHAN FET 

N CHAN FET 

N CHAN FET 


N CHAN FET 
N CHAN FET 
IC LM317LZ 


RESISTOR 10K 1%.125W 
RESISTOR 42.2 KOHM 1% 
RESISTOR 237 1% .125W 
RESISTOR 1 1% .125W 
RESISTOR 562 1% .125W 


RESISTOR 1.33K 1% .125W 
RESISTOR 1 1% .t25W 
RESISTOR 75 .12MF 1% 
RESISTOR 4.64 1% .125W 
RESISTOR 4.64 1% .125W 


RESISTOR 511 1% .125W 
RESISTOR 511 1% .125W 
NET 470 OHM X9 

560 OHM SIP SPIN 

6B0 OHM SIP 6PIN 


560 OHM SIP 6PIN 
680 OHM SIP 6PIN 
NET 1.0K OHM X5 
330 OHM 6 PIN 
330 OHM 6 PIN 


RESISTOR NETWORK 100K 
NET 1.0K OHM X5 

NET 100.0 OHM X8 

CUST SIP NET RES 


CUST SIP NET RES 
RES NETWK SIP 4 
RES NETWK SIP 4 
NET 4.7K OHM X? 
NET 1.0K OHM X5 


RES NETWK SIP 4 

NET 10.0K OHM X9 
NTWK RES 400K X5 
CUST SIP NET RES 
CUST SIP NET RES 


CUST SIP NET RES 
CUST SIP NET RES 
CUST SIP NET RES 
CUST SIP NET RES 
CUST SIP NET RES 


CUST SIP NET RES 
NET 10.0K OHM X9 
NETWORK-RES DIP 
RES NETWK SIP 4 
RES NETWK SIP 4 


IC 74HC244N 

IC 78112N 

IC 75112N 

XSTR ARY 716P-DIP 
IC 74HC244N 


IC 75112N 

IC 339 

IC 339 

IC 339 

IC MC74HC74N 


IC 339 

IC 74HC244N 
IC 34004B 
DIODE ARRAY 
DIODE ARRAY 
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S$C61916P 1 
X45H589 

1855-0078 
1855-0078 
1955-0078 


1855-0078 
1855-0078 
SC317L2 


5033R 
5033R 
5033R 
L04D 

5033R 


5033R 
LOAD 
5033R 
LO4D 
L04D 


5033R 
5033R 
210A471 
206A561 
106A681 


206A561 
1O6A681 
750-61-fR1K 
1810-0966 
1810-0966 


CSCO6A01 
750-61-R1K 
316B101 
1810-0924 


1810-0924 
CSC07A-00-S9 
CSCO7A-00-S9 
750-81-R4.7K 
750-61-R1K 


CSCOTA-00-S3 
750-101-Rt0K 
750-103-F} 100K 
1810-0924 
1810-0924 


19810-0924 
1910-0924 
1810-0924 
1810-0924 
1810-0924 


1810-0924 
750-101-R10K 
760-3-R220 
CSco07A-00-S9 
CSC07A-00-S9 


MC74HC7244N 
SN98460N 
SN98460N 
ULN-2003A 
MC74HC7244N 


SN98460N 
LIVZZ9N 
LM339N 
LM339N 
MC74HC74N 


LM339N 
MC74HC7244N 
MC779681_1 
MAD1103P 
MADi103P 
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Table C-1. HP 18177A Replaceable Parts List (continued) 


HP Part 
Number 


Reference 


Designator Mfr Part Nurnber 


Description 


MAD1102P 
MC34063U 
LM339N 
LM339N 


A1U409 
A1U500 
A1U504 
A1U505 


1906-0074 
1826-1256 
1826-0138 
1826-0138 


DIODE ARRAY 
IC MC34063P 1 
IC 339 
IC 339 


AIW1 18173-61601 BD INTERCONNECT CABLE 18173-61601 


908-150 
MK6310-1/4-2-14 
MK6910-3/4-2-14 
MK6911-3/16-2-14 


1400-1025 
0380-0059 
0380-0162 
0380-0332 


MOUNT LED 
SPCR. 152.250 
SPCR 6-32 .750 
STDF 4-40 


Table C-2. Manufacturer’s Code List 


MFR ZIP 

NO. MANUFACTURER NAME ADDRESS CODE 
$4013 HITACHI TOKYO JP 
00000 ANY SATISFACTORY SUPPLIER 
01121 ALLEN-BRADLEY CO MILWAUKEE WI 53204 
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 75222 
01456 MICROWAVE DEVELOPMENT LABS INC NEEDHAM HTS MA 02194 
03888 K D | PYROFILM CORP WHIPPANY NJ 07981 
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008 
06383 PANDUIT CORP TINLEY PARK IL 60477 
08806 GE CO MINIATURE LAMP PROD DEPT CLEVELAND OH 44112 
1B546 VARO SEMICONDUCTOR INC GARLAND TX 75040 
12969 UNITRODE CORP WATERTOWN MA 02172 
17856 SILICONIX INC SANTA CLARA CA 95054 
19209 GE CO ELEK CAP & BAT PROD DEPT GAINSVILLE FL 32601 
19701 MEPCO/ELECTRA CORP MINERAL WELLS TX 76067 
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701 
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051 
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304 
3L585 RCA CORP SOLID STATE DIV SOMERVILLE NJ 
32293 INTERSIL INC CUPERTINO CA 95014 
32997 BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 92507 
5L813 ASHLAND PRODUCTS CO CHICAGO IL 60628 
51642 CENTRE ENGINEERING INC STATE COLLEGE PA 16801 
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247 
71590 CENTRALAB ELEK DIV GLOBE-UNION INC MILWAUKEE WI 50501 
72982 ERIE TECHNOLOGICAL PRODUCTS INC ERIE PA 16512 
75042 TRW INC PHILADELPHIA DIV PHILADELPHIA PA 19108 
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C-7. APPENDIX CHANGES 


The service information in this appendix is for 18177-60001 revision.B boards. To adapt this information to 
revision A boards, note the following physical differences on revision A boards. Electrically revision A and 
revision B boards should operate the same. 


R21 is soldered onto the circuit side of the main board between a feedthrough hole and J1 pin 
18 


R22 is soldered onto the circuit side of the main board between a feedthrough hole and J1 pin 
19 


Ci and C2 are loaded into the auxiliary board against the normal polarity convention and 
therefore appear to be backwards, but are not 


U105 pin 1 is not tied to +5, but to U105 pin 2 
U104 pin 1 ts not tied to +5, but to U104 pin 2 
U104 pin 5 is not tied to +5, but to U104 pin 6 
U204 pin 1 is not tied to +5, but to U204 pin 2 


U204 pin 5 is not tied to +5, but to U204 pin 6 


C-8. SERVICE 


The remainder of this appendix contains service information for the HP 18177A such as a block diagram, 
circuit theory, a V.385 Mnemonic Table, a component locator, schematics, and troubleshooting procedures. 


Troubleshooting 

Follow the troubleshooting procedures below which correspond to the error message (s) that are displayed 
after running the <EXT DLC> performance verification test described in paragraph C-4. 

NO POD ATTACHED 


When the <EXT DLC> test is run, the HP 4951C first checks to see if there is an interface pod attached by 
reading the pod ID lines. 


IDO IDI ID2 
(J1-15) (J1-16) (J1-13) 


No pod attached = 1 1 | 
HP 18177A attached = 0 1 0 
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DCE TEST FAILED and DTE TEST FAILED 
The second part of the <EXT DLC> test checks if the HP 4951C can drive the appropriate HP 18177A lines 


to simulate a DTE device and a DCE device. If both of these checks fail, the circuits that are common to 
both should be checked. These circuits are the power supplies, the mode control, and the control drivers. 


Power Supplies 


The pod uses +5 , +12, and -12 volts from the HP 4951C. The pod Pulse Width Modulator 
produces -5 volts. A +4.36 reference voltage and a +3.08 reference voltage are produced from 
the +12 volt supply by Q8 and part of U406. 


If the -5 volt supply is bad, check the following points on the pod Auxiliary board. 


Q1 pin 3 -5 volt reference 

U500 pin 3 approximately O to +1 volt 35 kHz sawtooth 
U500 pin 5 approximately O to +5 volt 35 kHz squarewave 
CR1 cathode approximately -5 to +5 volt 35 kHz squarewave 


Mode Control 


The mode contro! circuitry is located on the pod Auxiliary board and consists of the Relay 
Driver (U201), the DTE and DCE Relays (K100 and K101), the DTE and DCE Flip Flop (U300), 
and the Comparator (U301). 


The HP 4951C drives the MONITOR, DTESIM, and DCESIM lines to select either the monitor 
mode, the DTE simulation mode, or the DCE simulation mode. MONITOR is pulsed when any 
of the three modes are selected to put the pod in a known state. If the DTE simulate or the 
DCE simulate mode is selected, then DTESIM or DCESIM is also pulsed. 


When the <EXT DLC> test is run, MONITOR, DTESIM, and DCESIM should each pulse high 
once. 


Control Drivers 


The ~RSTA, ~DTRA, and ~DTRB lines from the HP 4951C are driven through the Control 
Drivers (part of U406) during both DTE simulation and DCE simulation. The outputs of the 


Control Drivers go to the Mode Control relays where they are demultiplexed depending on the 
selected mode. 


When the <EXT DLC> test is run, ~RSTA, ~DTRA, and ~DTRB should toggle at TTL levels. 
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DTE TEST FAILED 
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If only the DTE portion of the <EXT DLC> test failed, enter and run the following DTE simulate program. 
This program will exercise the DTE lines so that the DTE signal paths and LEDs can be checked. 


NOTE: "PRESS" indicates a hardkey, and "SELECT" indicates a softkey. 


DTE Simulate Program 


SELECT 


PRESS 


Set Up 

SDLC (Protocol) 
ASCII 8 (Code) 

DTE (DTE clock) 
SYNC (Mode) 
9600 (Bits/sec) 
D&S (Disp mode) 
(HALT)EXIT 


(The Top Level Menu should be displayed.) 


SELECT 


PRESS 


SELECT 


Simulate 
DTE 
MORE 
Set Lead 
RTS 

On 

and then 
MORE 
WAIT 


pou 


TN 


Next Block 
MORE 
Set Lead 
RTS 

Off 

and then 
MORE 
Set Lead 
DTR 

On 

and then 
MORE 
WAIT 
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PRESS 


SELECT 


PRESS 


pou 


TN 


Next Block 
MORE 

Set Lead 
DTR 

Off 

and then 
MORE 
Goto Bik 


. 
RTN 
(HALT)EXIT 


(The Top Level Menu should now be displayed.) 


SELECT 


Run Menu 
Simulate 


HP 18177A 


The DTE simulate program should be running now. Check the pod LEDs for the conditions listed below. 


NOTE: B indicates blinking 


MARK SPACE 


ON 


ON 


ON 


ON 


Pod LEDs 


MARK SPACE 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


ON 
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If any of the DTE LEDs are incorrect, use an oscilloscope to check the DTE Data, Clock, and Control 
signal paths for the approximate voltages and frequencies listed in the block diagrams below. 


DTE Data Signal Path 


SDMARK J1-21 


To HP 4951 
From 
DTEMARK 
ieee OTe [13_S0(6) DTE 1 | SOMARK 6 LED SRS 
TXO Cy 
t-29 Diff. Data Driver CR2 
Data Receivers DTESPACE 
Driver [12 SDA) 14 SDSPACE 8 ae 
CR3 7 
U104 
SD(B) J2-2 To 
SD u J2-1 DCE 
approximately approximately approximately 
0 to +5V “1 to +1V 0 to +5V 
1.2 KHz 1.2 KHZ 1.2 KHz 
squarewave squarewave $quarewave 
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DTE Clock Signal Path 


SCTEMARK J1-23 


To HP 4951 
From 
SCEMARK 
p 11 
me). one fe sere. 2) pre [2 SCteMARK |. yep ain 
TRXCA . SP, 
N-7 Diff. Clock Driver CR6 
a Clock Receivers , SCESPACE 
Driver [9 SCTEIA) 13 SCTESPACE ion 
/ 
CR? 
U104 
SCTE(B) J2-10 To 
approximately approximately approximately 
0 to +5V -1 to +1V 0 to +5V 
9.6 kHz 9.6 kHz 9.6 kHz 
Squarewave squarewave Squarewave 
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DTE Control Signal Path 


From 
HP 4951 


Pade 
Receivers 
approximately approximately approximately 
0 to +5V +-10V 0 to +5V 
3.4 Hz 3.4 Hz 3.4 Hz 
Squarewave Squarewave Squarewave 
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RS/CS 13 RSOFF 14 RSOFF a 

Drivers on © -RSON 12 ~RSON 7D 

ey DTR/DSR oo 14 rent | ]v203 cRI3 \U 
ROFF 

= 1] g DTROFF EN 

JI-26 6| U406 7 13 | K101 1 -oTron | 13 cri6 CL 
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RS J2- 


DIR J2-12 
io 


cs 
CRI17 


ae 


To 


~RSON J1-3,35 
~DTRON J1-32 ie 
4951 


DCE TEST FAILED 


if only the DCE portion of the <EXT DLC> test failed, enter and run the following DCE simulate program. 
This program will exercise the DCE lines so that the DCE signal paths and LEDs can be checked. 


NOTE: "PRESS" indicates a hardkey, and "SELECT" indicates a softkey. 


DCE Simulate Program 


SELECT Set Up 
SDLC (Protocol) 
ASCII 8 (Code) 
DTE (DTE clock) 
SYNC (Mode) 
9600 (Bits/sec) 
D&S (Disp mode) 
PRESS (HALT)EXIT 


(The Top Level Menu should be displayed.) 


SELECT Simulate 
DCE 
MORE 
Set Lead 
CTS 
On 
and then 
MORE 
WAIT 


PRESS 


SELECT and then 
MORE 
Set Lead 
DSR 
On 
and then 
MORE 
Set Lead 
CTS 
Off 
and then 
MORE 
WAIT 
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PRESS 


SELECT 


PRESS 


SELECT 


PRESS 


SELECT 


PRESS 


(The Top Level Menu should now be displayed.) 


SELECT 


Set Lead 
DSR 

Off 

and then 
MORE 
WAIT 


Off 

and then 
MORE 
WAIT 


Next Block 
MORE 
Goto BIk 


RTN 
(HALT)EXIT 


Run Menu 
Simulate 
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The DCE simulate program should be running now. Check the pod LEDs for the conditions listed below. 


Pod LEDs 


MARK SPACE MARK SPACE 


OFF OFF ON ON 


OFF OFF ON ON 


ON 


NOTE: B indicates blinking 


lf any of the DCE LEDs are incorrect, use an oscilloscope to check the DCE Data, Clock, and Control 
signal paths for the approximate voltages and frequencies listed in the block diagrams below. 
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DCE Data Signal Path 


RDMARK J1-20 


To HP 4951 
From 
DCEMARK 
HP 491 Tce «([13.R0).. 8} oce |[2tRomark 2! iep [18 a 
TXD 
J-22 2 Diff. Data Driver CR4 
Data Receivers DCESPACE 
Rawee- le RD(A) 13 RDSPACE 4 16 = 
11 CR5 
U105 
RD(B) J2-4 To 
RD(A) J2-3 OTE 
approximately approximately approximately 
0 to +5V -1 to +1V 0 to +5V 
4.2 kHz 1.2 kHz 1.2 kHz 
$quarewave squarewave squarewave 
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DCE Clock Signal Paths 


SCTMARK J1-24 


To HP 4951 
From 
15 SCTMARK 
nea oce L138 SCT(B) DCE 1 | SCTMARK LED ax 
TRXCA CR8 we, 
S-7 Diff. Clock Driver 
_ Clock Receivers 17 SCTSPACE 
Driver | 12 SCTI(A) 14 SCTSPACE — 
CRO aw 
U204 
SCT(B) J2-8 To 
approximately approximately approximately 
0 to +5V -jto +iV 0 to +5V 
9.6 KHZ 9.6 kHz 9.6 kHz 
Squarewave Squarewave Squarewave 
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DCE Clock Signal Paths (cont.) 


SCRMARK JI-1 


To HP 4951 
From 
SCRMARK 
H 2 
o - oce [8 scr@.. 8] poe |[2{scrmark | iep [18 i. 
XCA 
a Diff. Clock Driver CRI0 
Driver [9 SCRIA) 13 SCRSPACE 16 oak 
CRI12 
U204 
SCRI(B) J2-6 To 
RA) J2- 
DTE 
approximately approximately approximately 
0 to +5V -1 to +1V 0 to +5V 
9.6 kHz 9.6 kHz 9.6 kHz 
Squarewave Squarewave Squarewave 
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DCE Control Signal Path 


RLSD J2-15 

HP 4951 DSR J2-14 DTE 
~DTRB RLSD RLSD 14RLSDOFF 6 2 SL Sag 
ao y403 CR20 

J1-2 13 14 5 umn ~RLSDON : 7 
Control 3] pce 12 ~CDON 
cRa1 

~RTSA _ | Drivers | RS/CS_ | Relay | CS 13 cee | 5 CSOFF a 
3 ~CSON a 
-ptra.| 240° JoTRosR | K100 | osr 14 DSROFF : rivet 
2 isponOr eS 
J1-26 6 7 3 ul 8 | u208 1 -DSRON | U403 epg OD 
16~DSRON 74 
CRI9 | 
LED 
Pare Drivers 
Receivers 

~RLSDON J1-5 

“CSON J1-25 : 
approximately approximately approximately ; : H 
0 to +5V +-10V 0 to +5V SoS) uae 
3.4 Hz 3.4 Hz 3.4 Hz 
Squarewave Squarewave Squarewave 
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Table C-3, V.35 Cross Reference 


V.35 Y-CABLE 
PIN # SIGNAL FROM 


SIGNAL | CCITT Y ENDS | POD END DTE 


Transmit Data” 


DTE 


Receive Data” 


DCE 


Clock Lines: 


SCE SCTE (A) 
SCTE (B) 


Serial Clk Xmit Ext.* 


SCT SCT (A) 
SCT (B) 


Serial Clk Xmit* 


son | SCRIA) 
SCR (B) 


Serial Cik Rev* 


Control Lines: 
Request To Send 
Data Terminal Ready 
Clear To Send 


Data Set Ready 


Rev Line Sig. Detect 
(Carrier Detect) 


Protective Ground 


Not Used 


* Differential Pairs 


C-29 


Appendix C HP 18177A 


V.35 Signal Functions 


DTE LINES: 


Note: DTE lines are driven either by the DTE device during monitor mode, or by the HP 4951 during DTE 
simulation. 


SD (DTE) TRANSMIT DATA - The SD signal is a balanced signal used by the DTE device to 
transmit serial data to the DCE device on the SD(A) and SD(B) leads. This signal is 
in phase with the SCTE signal. The relative timing of SD with respect to SCTE is 
explained in the SCTE description. The SD(A) lead should be negative with respect 
to the SD(B) lead for a mark or binary one condition. 


SCTE (SCE) SERIAL CLOCK TRANSMIT EXTERNAL - The SCTE signal is a balanced clock 
transmitted by the DTE device to the DCE device over the SCTE(A) and SCTE(B) 
leads. SCTE is generated by the DTE device from the SCT signal provided by the 
DCE device. The SD signal should be sampled by the DCE device coincident with 
the negative edge zero crossing of SCTE(A) minus SCTE(B). 


RS REQUEST TO SEND - The RS control lead must be in the ON condition before 
the DCE device will transmit data. This circuit conforms to CCITT V.28 electrical 
standards. 


DTR DATA TERMINAL READY - The DTR control lead must be turned ON by the DTE 
device to enable the DCE device to answer a call. It must be turned OFF to 
terminate a call. This circuit conforms to CCITT V.28 electrical standards. 


DCE LINES: 


Note: DCE lines are driven either by the DCE device during monitor mode, or by the HP 4951 during 
DCE simulation. 


RD (DCE) RECEIVE DATA - The RD signal is a balanced signal driving the RD(A) and RD(B) 
leads to the DTE device. This signal is in phase with SCR. The relative timing 
between the data on RD and SCR is explained in the SCR description. 


SCR SERIAL CLOCK RECEIVE - The SCR circuit is a balanced signal driving the 
SCR(A) and SCR(B) leads to the DTE device. The data changes on the RD lead are 
coincident (within +-10% of a clock cycle) with the positive edge zero crossing of 
SCR(A) minus SCR(B). 


SCT SERIAL CLOCK TRANSMIT - SCT is a 1.844 MHz balanced clock signal 
transmitted on the SCT(A) and SCT(B) leads. SCT is used by the DTE device to 
synchronize the clocking of data to the DCE, and to generate the SCTE clock. 


cs CLEAR TO SEND - When the CS control lead is ON, then data transmission from 
the DTE device is permitted. This circuit conforms to CCITT V.28 electrical 
standards. 
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DSR DATA SET READY - When the DSR control lead is ON, the DCE device is ready to 
receive data from the DTE device provided the CS lead is ON. This circuit 
conforms to CCITT V.28 electrical standards. 


RLSD (CD) RECEIVED LINE SIGNAL DETECTOR (CARRIER DETECT) - When the RLSD 
control lead is ON this indicates that the signals on the RD lead are reliable. This 
circuit conforms to CCITT V.28 electrical standards. 


Interface Pod Circuit Theory 


Refer to the 18177A Block Diagram Figure C-9 when reading the following description. For more 
information on the different modes of operation refer to the theory of operation located under paragraph 


C-3. 


DATA AND CLOCK DIFFERENTIAL DRIVERS 


There are five differential drivers, 2 for data lines (RD and SD) and 3 for clock lines (SCR, SCT, and SCTE). 
RD is the DCE data line and SD is the DTE data line. SCR and SCT are the DCE clock lines, and SCTE is 


the DTE clock line. 


The TXD and TRXCA signals from the HP 4951 drive the differential drivers to create the data and clock 
signals during simulation modes. Each of the five drivers provide a differential output (A and B). When one 
output is sinking current, the other is in tri-state. Both outputs can be tri-stated simultaneously by a low on 


the inhibit input. 


The differential drivers are powered by +5 volts and -5 volts. -5 volts is derived on the pod in the -5 volt 
Switching Power Supply block. 


The following function table shows how the differential drivers operate. 


OFF OFF 
ON OFF 
OFF ON 


JFETS AND RESISTOR NETWORKS 


The current outputs from the data and clock differential drivers are converted to the proper V.35 voltage 
levels by resistor networks. The resistor networks generate the proper V.35 differential source impedance 
as well as the short circuit impedance specifications: 


Voltage levels +-0.55 volts 
Source Impedance 90 to 100 ohms 
Short Circuit Impedance 127 to 172 ohms 


JFETSs in series with the resistor networks allow the differential loads to be switched out during monitor 
operation. This is done by the SIM/~MONJFET signal which controls the gates of the JFETs. 
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DATA AND CLOCK RECEIVERS 

Ten receivers monitor the ten differential outputs from the data and clock drivers. The outputs of the 
receivers drive the LED Drivers. Two receivers monitor each differential pair so that both the Mark and the 
Space LEDs can be off,at the same time to indicate that no signal is present on the line. The receiver 
outputs also go to the HP 4951 for analysis. 

LED DRIVERS AND MARK/SPACE LEDS 


The 10 outputs from the data and clock receivers and the 10 outputs from the control receivers drive the 
LED drivers to control the Mark (off) and Space (on) LEDs. 


Data and Clock Differential Lines: 
MARK LED is on when (B) > (A) + 0.39. volts 
SPACE LED is on when (A) > (B) + 0.39. volts 
Neither LED is on when | (A) - (B)| < 0.39 volts 
“Note: CCITT V.35 specifications call for a differential voltage of .55 volts +- 20%. The HP 
18177A is specified to .55 volts +- 30%. 
Control Lines: 
OFF LED on indicates < -2.8 volts on the line 
ON LED on indicates > 0.25 volts on the line 


Neither LED on indicates -2.8 < volts < .25 on the line 


CONTROL DRIVERS 


Three single-ended drivers are used to generate the 5 control lines (RS, DTR, CS, DSR, and RLSD). The 
RS and DTR control lines are DTE, while CS, DSR, and RLSD are DCE. Since either only the DTE control 
lines or the DCE control lines need to be driven at any one time (during DTE simulation and DCE 
simulation respectively) only three control drivers are needed. The inputs to the control drivers (~RTSA, 
~DTRA, and ~DTRB) come from the HP 4951. 
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The outputs of the contro! drivers conform to the CCITT V.28 electrical standard (same as RS-232C) with 
-12 volts for a mark (1, off), and +12 volts for a space (0, on). Capacitors in series with the control driver 
outputs provide compensation for capacitive loads. Resistors in series with the control driver oulputs 
provide current limiting. The contro! driver outputs go to the Mode Control circuils on the pod Auxiliary 
Board through the W1 Interconnect Cable. 


MODE CONTROL 


The mode control circuits configure the pod for the desired mode of operation: either monitor mode, DTE 
simulation mode, or DCE simulation mode. The mode contro! signals (MONITOR, DCESIM, and DTESIM) 
come from the HP 4951 to the J1 connector of the pod Main Board through the Interface Pod Cable. Then 
they routed through the W1 Interconnect Cable to the pod Auxiliary Board. 


Relay Driver 


The Relay Driver contains 8 darlington drivers. Three of the darlington outputs drive the DTE and DCE 
relays to either isolate the control driver outputs from the control receivers (by setting the relays during 
monitor mode) or to demultiplex the control driver outputs (by resetting the relays during either simulation 
mode). 


The other five darlingtons are used as open collector inverters in conjunction with the DTE and DCE Flip 
Flops to create the DTE, DCE, and SIM/~MONJFET control signals for the data and clock differential 
drivers, and the JFETs and Resistor Networks. 


DTE and DCE Flip Flops 


The DTE and DCE Flip Flops create the DTE and DCE control signals. When either DTESIM or DCESIM 
from the HP 4951 pulses high, the corresponding Flip Flop is clocked and its Q output goes high. The Q 
outputs (DTE and DCE) perform two functions. They go to the inhibit inputs on the data and clock 
differential drivers to control which drivers are inhibited. They also are logically ORed by the Relay Driver 
to produce the SIM/~MON signal. SIM/~MON drives a comparator (U301) which creates SIM/~MONJFET. If 
either of the Q outputs are high, then SIM/~MONJFET is high to enable the gates of the JFETs on the 


outputs of the data and clock differential drivers. 


DTE Q OUTPUT HIGH: DCE Q OUTPUT HIGH: 
SD data driver enabled RD data driver enabled 
SCTE clock driver enabled SCR clock driver enabled 
JFETs enabled SCT clock driver enabled 


JFETs enabled 
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DTE and DCE Relays 


The DTE and DCE Relays (K100 and K101) isolate the control driver outputs from the control receivers 
during monitor mode operation. During either of the simulation modes the relays demultiplex the control 
driver outputs to the correct control receivers. 


The relays are 2 coil latching relays so that the coils only need to be pulsed to change states. 


CONTROL RECEIVERS 


There are 10 receivers used for the five control lines; 2 receivers per line. The outputs of the receivers drive 
the LED Drivers. Two receivers are used so that both the ON and OFF LEDs can be off at the same time to 
indicate that no signal is present on the line. The control receiver outputs also go to the HP 4951 for 
analysis. 


- 5V SWITCHING POWER SUPPLY 


The pod uses a switching power supply to create -5 volts for the data and clock differential drivers. U500 
is used to contro}! the frequency, duty cycle and current consumption of the power supply. +5 volts from 
the HP 4951 is used as VCC for U500. C22 sets the operating frequency at approximately 35 kHz. -12 
volts from the HP 4951 is regulated by Q1_ to produce a -5 volt reference (-5 REF). This reference is 
compared to the -5 volt output by comparator U301. The output of U301 drives pin 5 of U500 to control 
the duty cycle of output pin 8. Pin 8 controls Switching Transistor Q2. Pin 7 of U500 monitors the current 
through R14 and R17 to control the current limit operation of U500. 
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MAIN BOARD 10 = | P/O J2 


To Protocol Analyzer 
through Interface Pod Cable 


P/O J2 
Control Signals 
To/From DTE/DCE 
l through V.35 Y Coble 


| Data & Citk Signals 
P/O J1 To/From DTE/DCE through 
TXB TXD 2 DATA SD(A), (B) . 4 v.35 Y Cable 
OTE DIFF 4 RD(A),(8) A 
. | i DRIVERS 
I 
| 
|| TRXCA | SCTE(A) , (B) 
| | | ote | 3 CLOCK SCT(A) , (B) 
DIFF SCR(A),(8) 
| . DRIVERS | SDMARK 
RDMARK 
| = ‘< SCTEMARK 
SCTMARK | 7 
| —5V | DATA & CLOCK] SCRMARK | P/o Ji 
—12V SWITCHING , To Protocol Analyzer 
5 RCVRS y 
° eae 2 2 through interface 
. | SDSPACE ) 
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SCTESPACE 
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Figure C-9. HP 18177A Block Diagram 
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INTERFACE POD CABLE SIGNALS (J1) 


Pod End J1 Pin # Pod Signal Name Signal Direction Pod End J1 Pin # Pod Signal Name Signal Direction 
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HP 4951 Pod HP 4951 Pod 
1 SCRMARK Kee cee ee 19 DTESEM: © £4242 2 2 ig sset ep ercettatce > 
2 ~DTRB i te > 20 RDMARK Kotter 
Y BOARD MAIN BOARD 3 ~RSON <tr r sree 21 SDMARK Kotte eee 
4 GND ee > 22 14 0 cc > 
INTERCONNECT CABLE SIGNALS (W1) | 
5 ~RLSDON Kotte eee 23 SCTEMARK Kr rere eee 
~RSTA te en eee 24 SCTMARK Kotter ee 
W? Interconnect Cable Pod Stgnal Name Stgnal Direction . eke Die 24 : Es ° 25 CSON eT eee 
Pin # Main Bd. Aux. Bd. || N a = 110 © oe RXCA > 
Ol] SI] a —||—| |= ae 8 BUEN eB PRG > 26 ~DTRA 2 2 > 
1 RS/CS | sad Ie le ol offP] S| fac) for} fe) | > | IG Is 9 SI ae : 7 Mey sé : 
nett e ee > 
2 chine > ilies 5 Sle 10 oS > 28 2M ne > 
= = —}| —|[b2 a unused 29 5 Sr ar > 
3 unused. a oO ©) o]|P ee —— 12 d 50 unused 
4 unused | a4 |o | Qs | | Q6 | io 31 d 
13 ID2 Rees eee unuse 
5 RLSDf/. ee eee > 
14 GND: aaa ceca > 32 ~DTRON Seasstesii led Be 
6 unused ra ry elle e ch © eM He seee 4 Tel 3. Eee 
id RS < ® N 15 IDQ Coe mae oath 33 ~DSRON < 
ee Sesyiatacy oh t+ oO; | Ww 
<e) = 16 DP ge eee 34 unused 
“ aheloe s/s ise) ) is i" ae : _ a 
9 Cs cr a ra) = Yr Or J ‘ad ‘ 
1 = eames 2 3 MONITOR wasn 5 ae med 
eee > 
11 RLSD Korte eee ~ 
o>) 
ie unused eCRIO CRIN IO 115 ike 
13 MONITOR, $§o8 = = -meeoelades > —|l~ oC @|[ elle] pe >| | 
ON] TN 
14 DTESIM te ee ee eee > fel ee lhecliapleal 
15 DCESIM te ne eee > | DSHS IS e [ a8 | | 
OHA} | 5] fs =| fe] f aa li 7) f] /e V.35 Y CABLE SIGNALS (J2) 
oa ad 
16 SIM/~MONJFET < eCR12 | feCRIS| |e eCR14] lecR15 acy) ee) °) pee i _ N rm Da 
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Table C-4. HP 18177A Digital IC Power and Ground Connections 
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Figure C-11. HP 18177A Schematic 1 
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Figure C-12. HP 18177A Schematic 2 
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HP 18179A Appendix D 


APPENDIX D 
HP 18179A 
RS-232C/V.24 INTERFACE POD 


Figure D-1. HP 18179A Interface Pod 


D-1. INTRODUCTION 


The HP 18179A is an RS-232C/V.24 Interface Pod designed to provide the connection between the HP 
4951C Protocol Analyzer and Data Terminal Equipment (DTE) and/or Data Circuit-Terminating Equipment 
(DCE). It supports three modes of operation: monitor, OTE simulate, and DCE simulate. The HP 18179A 
is compatible with CCITT V.24 and EIA RS-232C electrical, mechanical, functional, and procedural 
specifications. 


This appendix includes information to install, operate, and service the HP 18179A. 


D-2. INSTALLATION 


To connect the Interface Pod to the HP 4951C Protocol Analyzer, turn off the power and attach the 
Interface Pod connector to the port on the back of the Protocol Analyzer. Tighten the screws to ensure 
that the cable will not pull off during operation. 
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CAUTION 


Turn off the Protocol Analyzer before connecting or disconnecting any 
Interface Pod. 


Figure D-2. Interface Pod Connection 


D-3. OPERATION 


This section describes the front panel controls, indicators, and corinectors, as well as operation of the HP 
18179A Interface Pod. Read the description of the front panel controls, indicators, and connectors before 
operating the instrument. 


Controls, Indicators, and Connectors 


3-STATE LED'S DISCONNECT SWITCHES JACK FOR RS-232C/ 
V.24 Y-CABLE 


JACK FOR 
INSTRUMENT CABLE 


FULL BREAKOUT BOX 


JACK FOR RS-232C/ 


V.24 Y-CABLE 
MARK/SPACE INDICATOR JUMPER PINS 


+12 V SOURCE PINS 
Figure D-3. HP 18179A Front Panel 


HP 18179A 


3-state 
LEDS 


Disconnect 
Switches 


Jacks for 
RS-232C/V.24 
Y-cable 


Full Breakout 


Box 


Jumper Pins 


+-12 V Source 
Pins 


Mark/Space 
indicator 


Jack for 
Instrument Cable 
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The 3-state indicators indicate activity on the lines and 
RS-232C compliance. 


green: space (logic ‘0’, positive voltage) 
turns on at >2.75 V, turns off at <0.25 V 


red: mark (logic ‘1’, negative voltage) 
turns on at < -3.0 V, turns off at > -3.0 V 


Pins 2, 3, 4, 5, 6, 8, 15, 17, 20, and 24 may be individually 

disconnected from the data link by switches. This lets you isolate non-driven 
interface lines from the HP 4951C. Non-driven lines may develop cross talk noise 
which will be mistaken by the analyzer for transitions. 


These jacks connect the Interface Pod to the line for monitoring 
or simulation. The bottom jack connects directly to the line. 
The top jack includes the breakout box in series. 


The Breakout Box provides crosspatching, lineforcing, and 
monitoring capabilities for all of the RS-232C lines. The miniature switches isolate 
lines. Use the top RS-232/V.24 connector for the breakout box. 


All 25 pins of the RS-232C jack are brought out for jumpering. If your network 
cable has different pin assignments from the interface standard, you can use the 
supplied jumper wires to connect the interface lines to the desired pin on your 
cable. 


The Source Pins supply +12 volts and - 12 volts. You may set any 
signal line on or off by jumpering that line to the Source Pins. 


The Mark/Space Indicator enables you to check the level of any 
signal line. Jumper the line to this pin and the appropriate indicator will light. 


This jack connects the Interface Pod to the HP 4951C via the 
Pod-Instrument cable supplied with this instrument. 


D-4. PERFORMANCE VERIFICATION 


The Performance Verification test is performed by the operator. Follow the procedure described below. 


HP 18179A Self Test 


Description 


This test checks that there is an Interface Pod connected to the Protocol] Analyzer 


and verifies that the data lines work. 
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Set Up 
1. Turn on the HP 4951C. 
2. Press MORE. 
3. Select <SELFTEST>. 
4. Select <EXT DLC>. 
Procedure 


1. Turn off all ten disconnect switches in the switch block located in the center of 
the Interface Pod. When the <EXT DLC> softkey is pressed, the Interface Pod 
test will be automatically performed. 


2. If there are no failures, DLC TEST PASSED is displayed. 


a. If there is a failure, the problem may be in the Interface Pod or in the 
Protocol Analyzer. 


D-5. ADJUSTMENTS 


There are no adjustments for the HP 18179A. 


D-6. REPLACEABLE PARTS 


‘The following tables and figure give information for ordering replacement parts. Table D-2 is the 
Manufacturer's Code List. Table D-1 lists the replaceable parts in reference designator order. Information 
is given for the Description, Quantity, HP Part Number, and Manufacturers Part Number. Chassis and 
mechanical parts are listed in Figure D-4. To order a listed part, include the HP Part Number, indicate the 
quantity needed, and send the order to the nearest Hewlett-Packard office. 


When ordering a part not listed, include the instrument model number, serial number, and a physical and 
functional description of the part. Send the order to the nearest Hewlett-Packard office. 


HP 18179A 


Reference 
Designator 


2360-0195 
2190-0876 
1251-6074 
1251-8360 
0380-1719 


0380-1720 
2360-6074 
1251-4946 
2360-0115 
1251-2942 


0380-0162 
8120-4218 
8120-4219 


t81 79-00001 


5041-6749 


18173-61602 
18173-61601 


18179-60001 
Board 2 


SCREW, MACHINE 6-32-312 
WASHER, FLAT #6 MTLC 
CONNEC TOR-37 PIN 
CONNECTOR POST 
STANDOFF-HEX M & F 


STANDOFF-HEX M & F 
SCREW, MACHINE 6-32-.312 
CONNECTOR 25 PIN F 
SCREW, MACHINE 6-32-.312 
SCREW POST LOCK 


SPACER 6-32 .750 
CABLE JUMPER 
CABLE JUMPER 
SUPERPOD PATEL 
HOUSING, COATED 


CABLE, RS-232C 
CABLE, BOARD CONN 


Figure D-4. HP 18179A Exploded View 
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Mfr Part 
Number 


ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
DC375V 

8787-6 

AL6981-.917-3 


AL6981-.803-3 

ORDER BY DESCRIPTION 
DB-255V 

ORDER BY DESCRIPTION 
1251-2942 


ORDER BY DESCRIPTION 
8120-4218 

8120-4219 

18179-00001 

5041-6749 


18173-61602 
18173-61601 
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Reference 
Designator 


AjiC1 
AiC2 
A1C3 
A1C3 
Aic4 


A1C5 
AiCc& 
A1C7 
Aic8 
AiCc9g 


A1CtO 
A1C11 
AIC12 
A1C13 
A1c14 


A1C15 
A1016 
A1iC17 
A1Ct8 
AiC19 


A1C20 
AiC21 
A1C22 
A1C23 
A1C24 


A1C25 
A1C26 
A1C27 
A1iC28 
A1CRI1 


A1CR2 
A1CR3 
A1CR4 
AiCRS 
A1CR6 


AICR7 
A1CR8 
AiCRS 
A1CR10 
A1CR11 


AiCcR12 
A1CR13 
A1ICR14 
A1CR15 
AICR16 
A1CR17 
AICRI8 
A1CR19 
A1CR20 
AiCR21 
A1CR22 


A1CR500 
A1K100 
AiK200 
A1K300 


AiR1 
A1tR2 
A1R3 
A1R4 
A1R5 


A1R6 
A1R7 
AiR8 
AIRS 
AtRi0 


A1R11 
AIR12 
AIRI13 
AiR14 
ATR102 


A1R103 
A1R105 
A1R106 
ATR205 
A1R206 


HP Part 
Number 


0160-3050 
0160.0228 
0160-0576 
0460-0576 
0160-0576 


0160-5298 
0160-5298 
0160-5298 
0160-5296 
0160-5298 


0160-0576 
0160-0576 
0160-0576 
0160-0576 
0160-0576 


0160-0576 
0160-0576 
0160-0576 
0160-0576 
0160-0576 


0160-0576 
0160-0576 
0160-0576 
0160-0576 
0160-0576 


0160-0576 
0160-0576 
0180-0116 
0180-0116 
1990-0486 


1990-0485 
1990-0486 
1990-0485 
1990-0486 
1990-0485 


1990-0486 
1990-0485 
1990-0486 
1990-0485 
1990-0486 


1990-0485 
1990-0486 
1990-0485 
1990-0486 
1990-0485 
1990-0486 


1990-0485 
1990-0486 
1990-0485 
1990-0486 
1990-0485 


1906-0074 
0490-1354 
0490-1383 
0490-1383 


0698-8820 
0698-8820 
0698-3156 
0757-0442 
0757-0442 


0757-0461 
0757-0442 
0698-8820 
0698-98820 
0757-0442 


0757-0465 
0757-0280 
0575-0280 
0575-0280 
1810-0747 


1810-0748 
1810-0679 
1810-0679 
1810-0679 
1810-0679 
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Table D-1. HP 18179A Replaceable Parts List 


eee Description 


CAPACITOR 330UF 16VDC 
CAPACITOR 22 UF 15V 
CAPACITOR .1UF 20% 50V 
CAPACITOR-FXD .1UF 20% 50v 
CAPACITOR-FXD .1UF 20% 50V 


CAPACITOR-FXD 0.01UF 20% 100V 
CAPACITOR-FXD 0.01UF 20% 100V 
CAPACITOR-FXD 0.01!IF 20% 100V 
CAPACITOR-FXD 0.01UF 20% 100V 
CAPACITOR-FXD 0.01UF 20% 100V 


CAPACITOR-FXD .1UF 20% 50V 
CAPACITOR-FXD .1UF 20% 50V 
CAPACITOR-FXD .1UF 20% 50V 
CAPACITOR-FXD .1UF 20% 50V 
CAPACITOR-FXD .1UF 20% 50V 


CAPACITOR-FXD .1UF 20% 50V 
CAPACITOR. FXD .1UF 20% 50V 
CAPACITOR-FXD .1UF 20% 50V 
CAPACITOR-FXD .1UF 20% 50V 
CAPACITOR-FXD .1UF 20% 50V 


CAPACITOR-FXD .1UF 20% SOV 
CAPACITOR-FXD .1UF 20% 50V 
CAPACITOR-FXD .1UF 20% 50V 
CAPACITOR-FXD .1UF 20% SOV 
CAPACITOR-FXD .1UF 20% 50V 


CAPACITOR-FXD ,1UF 20% 50V 
CAPACITOR-FXD ,1UF 20% 50V 
CAPACITOR-FXD 6.8UF 35V 
CAPACITOR-FXD 6.8UF 35V 
LED LAMP, RED 


LED LAMP, GREEN 
LED LAMP, RED 
LED LAMP, GREEN 
LED LAMP, RED 
LED LAMP, GREEN 


LED LAMP, RED 
LED LAMP, GREEN 
LED LAMP, RED 
LED LAMP, GREEN 
LED LAMP, RED 


LED LAMP, GREEN 
LED LAMP. RED 
LED LAMP, GREEN 
LED LAMP, RED 
LED LAMP, GREEN 
LED LAMP, RED 
LED LAMP, GREEN 
LED LAMP, RED 
LED LAMP, GREEN 
LED LAMP, RED 
LED LAMP, GREEN 


DIODE ARRAY 
RELAY-10 PIN PKG 
RELAY 

RELAY 


RESISTOR 4.64 1% .125w 
RESISTOR 4.64 1% .125W 
RESISTOR 14.7K 1% .125W 
RESISTOR 10K 1% .125W 
RESISTOR 10K 1% .125W 


RESISTOR 68,1K 1% .125 
RESISTOR 10K 1% .125W 
RESISTOR 4.64 1% .125w 
RESISTOR 4.64 1% .125W 
RESISTOR 10K 1% .125W 


RESISTOR 700K 1% .125w 
RESISTOR 1KOHM 1% 
RESISTOR 1K QHM 1% 
RESISTOR 1K OHM 1% 
RESISTOR-NET 330 OHM X7 
RESISTOR-NET 220.0 X 7 
RESISTOR-NET 10.0K X7 
RESISTOR-NET 10.0K 
RESISTOR-NET 10.0K 
RESIS TOR-NET 10.0K 
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Mfr Part 
Number 


08817 16TWI.330ROF 


04200 150D226X901SRZ 
04200 1010X7R104M059B 
04200 1040X7R1046MO50B 
04200 1010X7R104M050B 


MDO11G103MAA 


02010 


02010 MDO11C tO3IvIAA 
02010 MDO1t1C103MAA 
02010 MDO11C103MAA 


07010 MDO11C103MAA 


04200 1C10X7Rt04M0508 
04200 1C10X7R104M050B 
04200 1C10X7R104M059B 
04200 10 10X7R104M0508 


04200 1010X7R1041-1050B 


04200 1€10X7R104M050B 


04200 1C1OX7TR1OAMOSOR 
04200 1C10X7R104" 10508 
04200 1C10X7R104M0508 
04200 1010X7R104IM050B 


042700 1C10X7R104IM0508 
04200 1010X7R104M050B8 
04200 1C10X7R104M050B 
04200 1010X7R1041.1050B 


04200 1010X7R104M050B 


04200 1G10X7R104M050B 
04200 1C10X7R104M050B 
04200 150D685X 9039132 
04200 150D685X9038L2 
01542 QLMP-1347 


05735 240010GR7 
fee QLIMP-1347 
05735 240010GB7 
01542 QLMP-1 347 
05735 240010GB7 


Ot5A2 QLMP-1347 
05735 240010GB? 
01542 QLMP- 1347 
05735 240010GB7 


01542 QLMP- 1347 


05735 240010GB7 
eae QLMP-1 347 
05735 240010GB7 
01542 QLMP-134 7 
05735 240010GB7 
01542 QLMP- 1347 
08735 240010G8B7 
01542 QLIVIP-1347 
05735 240010GB7 
01542 QLMP.-1347 


05735 240010GB?7 


FSA3157P 
DSZE-M-12-DC5V-H36 
DS4E-ML2DC5V 

DS4E-ML-DCSV 


02237 
01850 
01850 
01850 


05524 F-55-1 
05524 CMF-55-1 
02995 5033R 
02995 5033R 
02995 5033R 


02995 5033R 
02995 5033R 
05524 CMF-55..1 
05524 CMF-55- 1 
02995 5033R 


02995 5033R 
02995 5033R 
02995 5033R 
02995 5033R 
28480 1810-0747 
28480 1810-0748 
28480 18140-0679 
28480 1810-0679 
28480 1810-0678 


28400 1810-0679 
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Reference 
Designator 


A1R304 
AtR400 
A1R404 
ATR405 
A1R406 


A1R504 
A1RS05 
A1R506 
A1R604 
A1R605 


A1R606 
A1R607 
A1R608 
A1tR700 
AtR7/703 


A1R705 
A1R706 
A1R800 
A1R803 


A1SW1 
A1SWe 
A1SW3 
A1SW4 


AtU105 
A1U106 
A1U305 
A1U306 
A1U307 


A1U405 
A1U406 
A1U600 
A1U605 
A1U606 


AiU700 
A1U701 
A1U705 
A1U706 
A1U707 


HP Part 
Number 


1810-0746 
4810-0292 
1810-0745 
1810-0731 
1810-0679 


1810-0679 
1810-0679 
1810-0679 
1810-0734 
1810-0747 


1810-0679 
1810-0679 
18140-0745 
1810-0748 


3101-2732 
3101-2618 
3101-2618 
3101-2619 


1858-0047 
1826-0759 
1820-2921 
1826-0759 
1826-0753 


1858-0047 
1826-0759 
1826-0753 
1820-2921 
1826-0759 


1826-0753 
1858-0047 
1858-0047 
1826-0759 
1826-0759 


MANUFACTURER NAME 


Table D-1. HP 18179A Replaceable Parts List (cont) 


Hs Description 


RESISTOR-NET 100.0 X 4 
RESIS TFOR-NET SIP 4 
RESISTOR-NET 1K X 7 
RESIS TOR-NET 10.0K X 7 
RESISTOR-NET 10.0K X 7 


RESISTOR-NET 
RESISTOR-NET 


RESISTOR-NET 10 
RESISTOR-NET 10 
RESISTOR-NEFT 10 
RESISTOR-NET 10 
RESISTOR-NET 33 


RESISTOR-NET 10.0K X 7 
RESISTOR-NET 100.0K X 7 
RESISTOR-NET 10K X 5 
RESIS]OR-NET 220.0 X 7 


DIP SWITCH 
DIP SWITCH 
DIP SWITCH 
DIP SWITCH 


TRANSISTOR ARRAY 16 P DIP 
IC - 339 

IC MM ?4HCO4N 

IC - 339 

IC 34004B 


TRANSISTOR ARRAY 16 P DIP 
IC - 339 

IC 340048 

IC MM74HCO4N 

IG 2 338 


IC 34004B 

TRANSISTOR ARRAY 16 P DIP 
TRANSISTOR ARRAY 16 P DIP 
IC - 339 

IC - 339 


Table D-2,. Manufacturers Code List 


ADDRESS 


ANY SATISFACTORY SUPPLIER 


ALLEN-BRADLEY CO 


MILWAUKEE 


MOTOROLA SEMICONDUCTOR PRODUCTS |PHOENIX 


CTS OF BERNE INC 
SPRAGUE ELECT CO SEMICONDUCTOR DIV} CONCORD 


MEPCO/ELECTRA CORP 

CORNING GLASS WORKS (BRADFORD) 
HEWLETT-PACKARD CO CORPORATE HQ 
SPRAGUE ELECTRIC CO 


BERNE 


BRADFORD 
PALO ALTO 
NORTH ADAMS 


MINERAL WELLS 
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Mfr Part 
Number 


1810-0746 
1910-0292 
1810-0745 
1810-0731 
1810-0679 


1840-0679 
1810-0679 
1810-0679 
1810-0731 
1810-0747 


1810-0679 
1810-0679 
1810-0745 
1810-0748 


DSS-10 

240005GB 
240005GB 
240005GB 


FSA3157P 
SL.44582 
MIM74HCO4N 
SL44582 
MC34004BL 


FSA3157P 
S1.445B2 
MC34004BL 
MM74HCO4N 
SL44582 


MC340048L 
FSA3157P 
FSA3157P 
SL44582 
SL44582 
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D-7. SERVICE 

The following paragraphs contain service information for the HP 18179A. Included is the Theory of 
Operation, RS-232C/V.24 Signal Mnemonics, Troubleshooting, Component Locators, and Schematics. 
D-8. THEORY OF OPERATION 

The HP 18179A provides enhanced Level! | protocol analysis with three state indicators on ten lines. This 
is implemented with two comparators per line driving MARK (red) and SPACE (green) LEDs. The HP 
18179A can act as a DTE or DCE, or monitor an RS-232C data link. These modes are selected by the HP 
4951C. by pulsing the three mode control lines (MONITOR, DCESIM, and DTESIM). The control lines 
activate latching relays which connect the appropriate RS-232C drivers to the Breakout Box. 

Breakout Box 

The Breakout Box allows access to all 25 lines. The operator can configure the interface by opening the 
Breakout Box switches and patching lines with jumpers. It has one undedicated MARK/SPACE indicator. 
The +-12 V sources are current limited with 1 K resistors. 

Specifications 

The HP 18179A has the following electrical specifications. 


* Steady State current, each LED on 50% of the time. 


+5V 165 mA 
+-12 V 30niA 


* Pod ID 0,0,0 
* LED thresholds 
SPACE LED & data on at 2.75 V, off at 0.25 V 
MARK LED on at -3 V, off at -2.8 V 
The Interface Pod has the following features and capabilities: 
It translates voltages between RS-232C and HP 4951C logic levels. 
It displays the lines status of all EIA lines presented to the HP 4951C. 
lt has an integral Breakout Box. 
In monitor mode, the HP 4951C monitors traffic on a data link. 
During DTE simulate, the HP 4951C appears as a data terminal device. 
During DCE simulate, the HP 4951C appears as a piece of data communication equipment. 


The RS-232C drivers will operate into a worst case RS-232C load. 
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Simulate Mode - In the DTE and DCE simulate modes RS-232C drivers are switched into the appropriate 
lead by latching relays. 


Monitor Mode - If monitor mode is selected all RS-232C drivers are disconnected from the line. 


D-9. CIRCUIT THEORY 


The MONITOR, DCESIM, and DTESIM control lines from the HP 4951C activate latching relays which 
connect the appropriate RS-232C line drivers to the Breakout Box. All control lines are normally at a logic 
0 (0 volts). 


Monitor mode 10 ms pulse on J1-18 (MONITOR) 


DTE simulate mode 10 ms pulse on J1-18 (MONITOR) 
10 ms pulse on J1-19 (DTESIM) 


DCE simulate mode 10 ms pulse on J1-18 (MONITOR) 
10 ms pulse on J1-37 (DCESIM) 


Receivers 


Each RS-232C line is sent to two receivers (comparators); one is a valid space indicator and the other is 
a valid mark indicator. The indicators drive green and red LEDs respectively. The valid space receivers 
have 0.5 volts of hysteresis; this window is between +0.25 V and +2.75 V. The thresholds of these 
receivers are set by op amp A1 U307. The valid mark receivers have hysteresis of -0.2 V at -3V to prevent 
oscillations. The undedicated mark/space receivers (Ai U707) have the same thresholds as the dedicated 
receivers. 


Line Drivers 
The RS-232C line drivers are implemented with op amps (A2 U600 and A2 U700). The outputs are current 


limited by a 200 ohm resistor in parallel with a 0.1 uf speed up capacitor to improve the rise time into large 
cable lengths. Diodes to the +-12 V supplies also protect the outputs of the drivers from foreign voltages. 
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D-10. RS-232C SIGNAL MNEMONICS 


The HP 18179A is designed to accommodate two similar interface standards, the RS-232C and the V.24. 
Table D-3 describes RS-232C/V.24 signal mnemonics. 


Table D-3. RS-232C/V.24 Signal Mnemonics 


RS-232C CCITT CIRCUIT DESCRIPTION 
PIN # 


1 Proleclive Ground 

2 Transmitted Data 

3 Received Data 

4 Request To Send 

5 Clear To Send 

6 Data Set Ready 

7 Signal Ground 

8 Carrier Detect (Received 

: Line Signal Detector 

9 | unassigned 

10 | unassigned 

11 | unassigned 

12 122 SCD Secondary Carrier Detect 

13 121 SCS Secondary Clear to Send 

14 118 STX Secondary Transmitted Data 

15 114 TC* Transmit Signal Elements 
Timing (transmit clock) 

16 119 | SRX(SRD) | Secondary Received Data 

17 115 Receiver Signal Element 
(Receive Clock) 

18 unassigned 

19 120 Secondary Request to Send 

20 108.2 | Data Terminal Ready 

21 110 Signai Quality 

22 125 Ring Indicator 

23 111/112 CH=Data Rate Selector, DTE 
Ci=Data Rate Selector, DCE 

24 113 | EXT. Transmit Signal Element 
Timing (DTE source) 

25 unassigned 


* Monitored by the HP 18179A indicators. 
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D-11. TROUBLESHOOTING 

Troubleshoot the portion of the pod that has failed (DTE or DCE). When entering the test programs below, 
"Press" indicates a hardkey and "Select" indicates a softkey. 

GENERAL TROUBLESHOOTING HINTS 

To check the undedicated SPACE LED (A1 CR22), connect the M/S test point to the +SOURCE. 

To check the undedicated MARK LED (A1 CR21), connect the M/S test point to the -SOURCE. 

The inputs to A2 U600 and A2 U700 should be at TTL levels (between O and +5 volts). 

The outputs from A2 U600 and A2 U700 should be RS-232C levels (+-12 V). 


The inputs and outputs of all other circuits should be at TTL levels. 


DTE TROUBLESHOOTING PROCEDURE 


Turn off the HP 4951C when connecting or disconnecting the Interface Pod 
or jumpers. 
1. Connect jumpers between the following pins on TPB (the top set of test points): 


4,5, and 6 
8 and 20 


2. Put the following switches in the on (closed) position: 


oW2 numbers 4, 5, 6, and 8 
SW3 number 0 (20th position from the left side of the switch bank). 


3. Enter the following DTE test program. 
Table D-4. DTE Test Program 


select Set Up 
SDLC (Protocol) 
ASCII8 (Code) 
9600 (Bits/sec) 


sync (Mocie) 
Data & State (Display) 
DTE: (DTE clock) 
(HAL TIEXIT 


The Top Level Menu will be displayed. 
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Table D-4. DTE Test Program (cont) 


Select 


Press 
Select 


Press 
Select 


Type in 
Press 


Select 
Press 
Select 
Type in 
Press 


Select 
Press 
Select 


Press 
Select 


Type in 
Press 
Select 
Press 
Select 
Type in 
Press 


Select 


Type in 
Press 


Simulate 
DTE 
MORE 
Set Lead 
RTS 

Off 

and then 
MORE 
Set Lead 
DTR 

Off 

and then 
Send 
CTS OFF 
RTN (return) 


and then 
MORE 

Wait 

100 

RTN (return) 


Next Block 
MORE 

Set Lead 
RTS 

On 

and then 
MORE 

Set Lead 
DTR 

On 

and then 
Send 

CTS ON 
RTN (return) 
and then 
MORE 

Wait 

100 

RTN (return) 


and then 
When Trig 
Lead 

RTS 

On 

then go to 

| 

RTN (return) 
(HALT)EXIT 
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4. Run the program entered in Table D-4. 


Select Run Menu 
Simulate 
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a. Table D-5 describes the status of the HP 18179A LED indicators while the DTE test 


program is running. 


Table D-5. LED Indicators on HP 18179A During DTE Troubleshooting 


Indicator 


MARK 


on 
off 
off 
off 


blinking 
blinking 
blinking 
blinking 
blinking 
on 


SPACE 


on 
off 
off 
off 
blinking 
blinking 
blinking 
blinking 
blinking 
on 


5. If any of the above conditions fail, check the following. Steps 6 and 7 show specific 


troubleshooting examples. 


a. Use an oscilloscope to examine the driver associated with the failed channel. The 
output voltage should be an RS-232C level (typically + or -12 volts, but at least + 
or -10 volts). If the trouble is not found, proceed to step b. 


b. Use an oscilloscope to examine the receiver associated with the failed channel. 
The voltage at the inverting input to the comparator should be a 6 volt peak 
signal with a 1 volt de offset. 


6. The following is a troubleshooting example. Assume that the RTS SPACE LED is not 
working. Check for the voltage levels that follow: 


a. A2 U600 - pin 8 
pin 9 
pin 10 
b. Atl U406 - pin 8 
pin 9 
pin 14 
c. At U80Q5 - pin 6 
d. Ai U405 - pin 13 


12 volt signal 
29 volt signal 
2.5 Vde reference 


6 volt peak signal with a 1 volt dc offset 
4 Vdc reference 
5 volt signal 


5 volt signal 


3 volt peak signal with a .75 Vdc offset 
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7. As another example, assume that the RTS MARK LED fails to light. Check for the voltage 
levels listed below. 


a. Al U406 - pin 1 2 volt signal 
pin 6 6 volt peak signal with a 1 volt dc offset 
pin 7 3 Vdc reference 
b. Ai U405 - pin 11 3 volt peak signal with a .75 Vdc offset 


DCE TROUBLESHOOTING PROCEDURE 


Turn off the HP 4951C when connecting or disconnecting the Interface Pod 
or jumpers. 


1. Connect jumpers between the following pins on TPB (the top set of test points): 


2 and 3 
4,5, and 24 
8 and 20 


2. Put the following switches in the on (closed) position: 


sWe2 numbers 2, 3, 4, 5, and 8 
SW3 number 0 (20th position from the left side of the switch bank). 
SW4 number 4 (24th position from the left side of the switch bank). 


3. Enter the program in Table D-6. 
Table D-6. DCE Test Program 


Select Set Up 
SDL.C (Protocol) 
ASCII 8 (Code) 
9600 (Bits/sec) 
sync (Mocle) 
Data & State (Display) 
DTE: (OTE clock) 

Press (HALT)EXIT 


The Top Level Meu will be displayed. 


Select Simulate 
DCE 

Press MORE 

Select Set Lead 


Table D-6. DCE Test Program (cont) 


Press 
Select 


Press 


Select 


Type in 
Press 
select 
Press 


Select 
Type in 
Press 
Select 
Press 
Select 


Press 
Select 


Press 
Select 


Type in 
Press 
Select 
Press 


Select 
Type In 
Press 


and then 
MORE 
Set Lead 
DSR 

Off 

and then 
MORE 


Set Lead 
CD 

Off 

and then 
Send 

CTS OFF 
RTN (return) 
and then 
MORE 


Wait 

100 

RTN (return) 
Next Block 
MORE 

Set Lead 
CTS 

On 

and then 
MORE 

Set Lead 
DSR 

On 

and then 
MORE 

Set Lead 
CD 

On 

and then 
Send 

CTS ON 
RTN (return) 
and then 
MORE 


Wail 
100 
RTN (return) 
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Table D-6. DCE Test Program (cont) 


select Next Block 
When Trig 
Lead 
RTS 


On 
then go to 
Type in 1 
Press RTN (return) 
(4ALT)EXIT 


4. Run the program entered in Table D-6: 


Select Run Menu 
Simulate 


a. Table D-7 describes the status of the HP 18179A LED indicators while the DCE 
test program is running. 


Table D-7. Indicators on HP 18179A During DCE Troubleshooting 


on 
on On 


blinking blinking 
blinking blinking 
blinking blinking 
blinking blinking 
blinking blinking 
blinking blinking 


5. If any of the above conditions fail, check the following. Steps 6 and 7 show specific troubleshooting 
examples. 


a. Use an oscilloscope to examine the driver associated with the failed channel. The output 
voltage should be an RS-232C level (typically + or -12 volts, but at least + or -10 volts). If 
the trouble is not found, proceed to step b. 


b. Use an oscilloscope to examine the receiver associated with the failed channel. The voltage 


at the inverting input to the cornparator should be a 6 volt peak signal with a 1 volt dc 
offset. 
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6. The following is a troubleshooting example. Assume that the DTR SPACE LED is not working. Check 


for the following voltage levels. 


a. A2 U600 - ‘pin 12 
pin 13 
pin 14 
b. A1 U606 - pin 10 
pin 11 
pin 13 
C. A1 U605 - pin 10 


d. A1 U405 - pin 15 


2.5 Vde reference 
9 volt signal 
12 volt signal 


6 volt peak signal with 1 Vdc offset 
4 Vdc reference 
5 volt signal 


5 volt signal 


3 volt peak signal with a .75 Vdc offset 


7. As another example, assume that the DTR MARK LED fails to light. Check for the following voltages. 


a. A1 U606 - pin 2 
pin 4 
pin 5 

b. A1 U705 - pin 16 


2 volt signal 
6 volt peak signal with 1 Vdc offset 
3 Vde reference 


3 volt peak signal with .75 Vdc offset 
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Figure D-6. HP 18179A Driver Schematic 
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Figure D-7. HP 18179A Transmitter/Receiver Schematic 
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APPENDIX E 
HP 18180A 
RS-232C/V.24/RS-449 INTERFACE POD 


Figure E-1. HP 18180A Interface Pod and RS-232C and RS-449 Cables 


E-1. INTRODUCTION 


The HP 18180A is a combination RS-232C/V.24 and RS-449 Interface Pocl which provides the connection 
between the HP 4951C Protocol Analyzer ancl Data Terminal Equipment (DTE) and Data 
Circuit-Terminating Equipment (DCE). The RS-232C partion of the Interface Pod is compatible with CCITT 
V.24 and EIA RS-232C electrical, functional, mechanical and procedural specifications. The RS-449 portion 
is compatible with EIA RS-449/RS-422A/423A electrical, functional, mechanical and procedural 
specifications. 


This appendix includes information on how to inslall, operate, and service the HP 18180A. 
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E-2. INSTALLATION 


Turn the HP 4951C Protocol Analyzer off before connecting or 
clisconnecting the Interface Pod. 


Figure E-2. Connecting the HP 18180A Interface Pod to the HP 4951C 


To connect the HP 18180A Interface Pod to the HP 4951C, attach the Interface Pod Cable between the 
lower connector on the back of the HP 4951C and either the top right connector of the HP 18180A (if you 
want to use the RS-449 portion of the pod), or the top left connector of the HP 18180A (if you want to use 
the RS-232C/V.24 portion of the pod). The HP 4951C is shown connected to the RS-449 portion of the 
pod in Figure E-2. Tighten the connector screws to ensure that the cable will not pull off during operation. 


E-3. OPERATION 


Once the Interface Pod is connected to the HP 4951C, it effectively becomes a part of the HP 4951C. 
Refer to the HP 4951C Operating Manual for specific operating instructions. 


The Performance Verification test in paragraph E-4 can be used to check the Interface Pod functionally 
before it is used. 


RS-232C Portion 
Connectors 
The top left connector, labeled PROTOCOL ANALYZER, connects the Interface Pod to the HP 4951C via 


the Interface Pod cable supplied with the HP 4951C. The bottom left connector, labeled RS-232C/V.24 
connects the pod to the line for monitoring or simulation. 
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Jumper Pins 


All 25 pins of the bottom left connector are brought out for jumpering. If your network cable has different 
pin assignments from the interface standard, you can use the supplied jumper wires to connect the inter- 
face lines to the desired pin on your cable. Pins 2, 3, 4, 5, 6, 8, 15, 17, 20, and 24 are also brought out on 
the other side of the breakout switches for jumpering. 


Source Pins 


The six Source Pins supply +12 volts and -12 volts. You may set any signal line on or off by jumpering 
that line to the Source Pins. 


Disconnect (breakout) Switches 


Pins 2, 3, 4, 5, 6, 8, 15, 17, 20, and 24 may be individually disconnected from the data link by means of 
switches. This lets you isolate non-driven interface lines from the HP 4951C. 


LCD Indicators 


The LCD indicator for a signal line is dark when that line is On or Spacing. The LCD indicator is blank 
when a line is Off, Marking, or in tri-state. For the indicator to be dark the voltage on that line must be 
greater than +2.75 volts. Once the indicator is dark, it will not go blank until the voltage becomes less 
than +0.25 volts. Therefore, the LCD for individual lines do not distinguish Marking and tri-state. Use the 
Mark/Space Monitor to do this. 


LCD Indicator Interface Line 
Dark Logical "0" (Space, On, positive voltage) 
Blank Logical "1" (Mark, Off, negative voltage, tri-state) 


Mark/Space Monitor 


Use the Mark/Space Monitor Pin to check the level of any signal line. Jumper this pin to any signal pin 
and observe the ON/OFF LCD indicators. The On indicator is darkened for levels greater than +8 volts; the 
Off indicator is darkened for levels less than -3 volts. The other LCD indicators do not distinguish between 
Marking and tri-state conditions (they are blank below +0.25 volts). The Mark/Space Monitor lets you 
check these lines, or any other signal lines for mark/space levels. 


E-4. PERFORMANCE VERIFICATION 


This Performance Verification (PV) test is part of the HP 4951C Loop PV and can be used to check that 
the pod is functional once it is connected to the HP 4952A. This test should be performed twice; once with 
the HP 4951C connected to the RS-449 portion of the pod, and once with the HP 4951C connected to the 
RS-232C portion of the pod. (See paragraph E-2 for connecting the pod to the HP 4951C). 


Do not perform the pod performance verification test while the pod is 
connected to a network device. To do so may cause damage to the network 
device or the pod. 
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Description 


This test checks if there is an Interface Pod connected to the HP 4951C, and verifies the DTE 
and DCE lines. 


Setup 


Turn on the HP 4951C. 
Press MORE. 

Select <Self Test>. 
Select <EXT DLCs. 


ial ake 


Procedure 
1. When the <EXT DLC> softkey ts pressed, the Interface Pod test is performed. 


2. If there are no failures, DLC TEST PASSED is displayed. 


E-5. ADJUSTMENTS 


There are no adjustments for the HP 18180A. 


E-6. REPLACEABLE PARTS 


This section contains information for ordering parts for the HP 18180A Interface Pod. Table E-1 is a 
Manufacturer's Code List and Table E-2 is a list of the HP 18180A Replaceable Parts. Figure E-3 is an 
exploded view of the Interface Pod along with a list of lhe chassis and mechanical parts. 


Table E-1. HP 18180A Manufacturers Code List 


MANUFACTURER NAME ADDRESS 


ANY SATISFACTORY SUPPLIER 

ALLEN-BRADLEY. CO MILWAUKEE WI 
MOTOROLA SEMICONDUCTOR PRODUCTS | PHOENIX AZ 
CTS OF BERNE INC BERNE IN 

SPRAGUE ELECT CO SEMICONDUCTOR DIV CONCORD NH 
MEPCO/ELECTRA CORP MINERAL WELLSTX 
CORNING GLASS WORKS (BRADFORD) BRADFORD PA 
HEWLETT-PACKARD CO CORPORATE HQ _ | PALO ALTO CA 
SPRAGUE ELECTRIC CO NORTH ADAMS MA 
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Reference HP Part Mfr Part 
Designator Number Qty Description Number 


2360-0195 SCR, MCH, 6-32-312 ORDER BY DESCRIPTION 
1251-2942 SCR POST LOCK 206509-1 

1251-6074 CONNECT OR-37 PIN DC375V 

0380-1719 STANDOFF 0380-1719 

0380-1720 STANDOFFS 0380-1720 


2360-0115 SCR MCH 6-32-312 ORDER BY DESCRIPTION 
1251-4946 CONNECTOR.-25 PIN DB-255V 


2190-0876 WASHER, FLAT, #6 ORDER BY DESCRIPTION 
5040-4478 LENS 5040-4478 
5041-6749 HOUSING, COATED 5041-6749 


18180.00001 RS-232C/RS-449 PANL 18180-00001 
18174-61601 CABLE, RS-449 18174-61601 
18173-61601 CABLE INTERCONNECT 18173-61601 


18173-61602 CABLE, RS-232C 18173-61602 
8120-4218 CABLE JUMPER 8120-4218 
B120-4219 CABLE JUMPER 8120-4219 


Figure E-3. HP 18180A Exploded View 
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Reference 
Designation 


Al 


AC! 
AtC2 
AlC3 
ATC4 
A1C5 


A1C6 
AlC7 
A1c8 
A1tCc9 
A1C10 
€A1C11 
A1C12 
A1C13 
A1C14 
A1C15 


A1C14 
A1C17 
A1C18 
A1C19 
A1C20 


A1E105 
A1E208 
Alsy1 
AlJe2 
A1K1 
A1K2 
AIKS 


AIR1 
AIR2] 
AIRS 
A1RA 
AIRS 


A1R6 
ALR? 
AIRE 
AIR? 
A1R10 


AIR11 
AIR1I2 
A1R13 
AIR14 
ALR1S 


A1R16 

A1R100 
A1R200 
ALR201 
ALR202 


ALRIOO 
AIR301 
A1R302 
ALR400 
A1LR401 


A1R402 

A1R300 
AIRSO1 
AIR601 
A1R602 


A1U103 
A1U201 
ALUS01 
A1lU302 
A1U303 


A1U400 
ALU404 
A1U402 
A1US93 
A1U600 


A1U603 
A1U700 
A1LU703 


A1XJ400 
ATXJ503 
A1XJ504 


A1S501 


HP Part 
Number 


18173-60001 


0180-1746 
0180-1746 
0180-1746 
0160-5299 
0160-5299 


0160-5299 
0160-52993 
0160-5299 
0180-1846 
0180-1846 
0160-0576 
0160-0576 
0160-0576 
0160-0576 
0160-0576 


0160-0576 
0160-9576 
01860-3050 
0160-9576 
0169-0576 


1251-8360 

1251-8350 
1251--6074 
1251-4946 
0490-1354 
0490-1383 
0490-1383 


0699-0556 
0699-0556 
0699-0556 
0757-0458 
0757-0289 


0698-3156 
0698-3453 
0698-3156 
0698--3266 
0698-3266 


737-0460 
0757-0461 
0683-1025 
0663-1025 
0757-0462 


0698-8820 
1810-0292 
1810-0679 
1810-0679 
1610-0679 


1810-0479 
1010-0679 
1810-0679 
1810-0679 
1810~0679 


1810-0731 

1610-0679 
1810-0679 
1310-0566 
1810-0206 


1820--3007 
1826-0759 
1826-0759 
1820-3907 
1990-0883 


1858-0047 
1926-0759 
18620-3081 
1820-3007 
18626-0753 


19290-3373 
1826-0753 
1920-3396 


0380-0162 
0380-0332 
1251-8360 
1251-8360 
1251-8360 


3101-2732 
18173-61607 
1251-7642 
1260-0445 
1251-2942 
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Description 


RS-232C INTERFACE POD 


CAPACITOR-FXD 15UF+-10% 20VDC TA 
CAPACITOR-FXD 1T5UF1-10% 20VDC TA 
CAPACITOR-FXD 15UF1-10% 20VDC TA 
CAPACITOR-FXD .022UF+—-20% 50VDC 
CAPACITOR-FXD .022UF+-20% SOVDC 


CAPACITOR-FXD .022UF+-20% 50VDC 
CAPACITOR-FXD .022UF+-20% 50VDC 
CAPACITOR-FXD .022UF+-20% 50VDC 
CAPACITOR-FXD 2.2UF+-10% 35VDCTA 
CAPACITOR-FXD 2.2UF+-10% 35VDC TA 


CAP ACT TOR-FXD 
CAPACITOR-FXD 
CAPACI TOR--F XD 
CAPACITOR-FXD 
CAPACITOR-—FXD 


CAPACITOR~-F XD 
CAPACI TOR-FXD 
CAPACI TOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 


»1UF #-20% SOVDC CER 
»1UF +-20% SOVDC CER 
.1UF +-20% SOVDC CER 
.1UF +-20% SOVDC CER 
-1UF +-20% SOVDC CER 


.1UF +-20% SOVDC CER 
.1UF +-29% SOVDC CER 
S3OUF+50-10% 16VDC AL 
.1UF 4+-20% SOVDC CER 
.1UF +-20% SOVDC CER 


CONNECTOR-SGL PIN 

CONNECTOR-SGL PIN 

CONNECTOR 37-PIN F D SUBMINIATURE 
CONNECTOR 25-PIN F D SUBMIN 
SVDC-COIL 2A 250VAC 
SYVDC-COIL 2A 250VAC 
SVDC-COIL 2A 250VAC 


REL 
REL 
REL 


RES 
RES 
RES 
RES 
RES 


RES 
RES 
RES 
RES 
RES 


RES 


AY 2C 
AY 4C 
AY 4C 


ISTOR 
ISTOR 
ISTOR 
ISTOR 
ISTOR 


ISTOR 
ISTOR 
ISTOR 
ISTOR 
ISTOR 


ISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTSOR 


RES 
RES 
RES 


RES 
RES 
RES 
RES 
RES 


NETWORK-RES SIP 


NETWK 
NE. TMC 
NETWK 


NET WC 
NE TWK 
NInT WIC 
NE TWK 
NETWK 


311 
3:11 
3.11 


1% .125W F TC=0+~-100 
1% .125W F TC=0+-190 
1% .125W F TC=0+-100 


31.1K 1% .125W F TC=9+~-109 
13,3K 1% .125W F TC=0+-1900 


14,.7K 1% .125W F TO=04-199 


196K 


1% .125W F TC=0+~-100 


23.7K 1% .125W F TC20+-109 


237K 
237K 


1% .1235W F TC=0+-100 
1% .125W F TC=0+-100 


61.9K 1% .125W F TC=0+-106 
68.1K 1% .125W F TC=9+~-199 
1K 5% .25W FC TC=~400/+600 
1K S4% .25W FC TC=--400/+600 
75K 1% .125W F TC=9+-100 


4.64 1% .125W © TC=0+-1909 
NETWORK-RES 14--DIP220.0 OHM X 7 


SIP 
SIP 
SIP 


SIP 
SIP 
SIP 
SIP 
SIP 


RES NETWK SIP 


RES 


NETWK 


SIP 


10.0K OHM X 7 
4 
4 


NETWORK-RES 6-SIP10.0K QHM X 5 
NETWORK-RES @-SiP10.0% OM X 7 


IC GATE CMOS/74HC EXCL~OR QUAD 2~-INP 
IC COMPARATGR GP QUAD 14-DIP-C PKG 
IC COMPARATOR GP QUAD 14-DIP-C PKG 
IC GATE CMOS/74HC EXCL-GR QUAD 2- INP 
DISPLAY-LIQ~XTAL 


TRANSISTOR ARRAY 16-PIN PLSTC DIP 
COMPARATOR GP QUAD 14--DIP-C PKG 

FF CMOS/74hKC D-TYPE POS-EDGE-TRIG 
GATE. CMOS/74HC EXCL-GR QUAD 2-INP 

OP AMP LOW--BIAS~-H-IMPD QUAD 14-DIP -C 


IC 
TC 
Ic 
Ic 


IC 
Tc 
Ic 


MY CMOS/74HC MONOSTBL CLEAR DUAL 
OP AMP LOW-BIAS-H-IMPD QUAD 14-DIP-€C 
GATE CMOS/74HC AND-OR-INV DUAL 2-INP 


STANDOFF-RVT-ON .75-IN-LG 6-32THD 
STANDOFF-RVT-ON .187-IN-LG 4-40THD 
CONNECTOR-SGL COAT PIN .025-IN-8SC-S2Z SQ 
CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 


DIP SWITCH 


BD INTERCONN CBL 


KEYING PLUG 
SQUARE PINS, .425 IN LONG 


SCREW LOCK POST 
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Table E-2. HP 18180A Replaceable Parts List 


Mfr 
Code 


28480 


56289 
56289 
56289 
02010 
02010 


02010 
02010 
02010 
56289 
56289 
2B4B0 
28480 
28460 
28480 
23480 


22480 
28-460 
20460 
2BABO 
20480 


28480 

28480 

28480 
28480 
28480 
~B490 
26480 


28460 
2QAB0 
23400 
24546 
19701 


24546 
24546 
24546 
24546 
24546 


24546 
24946 
01121 


01121 
24546 


23480 
01121 
26480 
28460 
28480 


2843 0 
2G480 
28400 
28480 
28490 


28480 

29466 
204630 
01121 
01121 


20469 
04713 
04713 
28480 
29480 


13696 
04713 
€0400 
28480 
04713 


ec4ga 
04713 
260460 


00000 
00000 
28480 
28480 
28480 


28480 
28480 
013B0 
03206 
04507 
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Mfr Part Number 


18173-60001 


150D156X9020B2 
150D156X3020B2 
150D156X902082 
MDO11C223MAA 
MDO11C223MAA 


MDO11C223MAA 
MDO11C223MAA 
MDO11C223MAA 
150D225X9035B2 
150D225X9035B2 
0160 -9576 
0140-0574 
9169-0576 
0140-0576 
9160-0576 


9140-0576 
0169-9576 
0180-3050 
0160-0576 
0140-0576 


1251-8360 
1251-8360 
$251-6074 
1251-4946 
0490-1354 
04°C-1383 
9490-1383 


0699-0554 
0699-0556 
0699-055 
C4-1/8-T0-5112-F 
MF 4C1/9-T0~1332-F 


C4-1/8-T9-1472-F 
C4-1/8-T0~1963-F 
C4-1/8-T0~2372-F 
C4-1/8-T0-2373-F 
C4 1/8-T0-2373-F 


C4-1/8-T0-4192-F 
C4--1/8-T0-6812-F 
Chicas 
CB1 025 
C4- 1/B-10-7502-F 


0499-B820 
S14B221 

1810-0679 
1619-0679 
1810-0679 


1819-0679 
1810-0679 
1810-0679 
1810-0679 
1810-0679 


1810-0731 
1010-0679 
161 0--067°9 
206A103 
208A103 


1820-3007 
LM339S 
LM339I 
1820~3007 
1990-0883 


ULN-2003A 
LM3397 

1820-3961 
1820-3007 
MCS 40048. 


1920--3373 
MCS34004EL 
1920-3396 


ORDER BY DESCRIPTION 
ORDER 8Y DESCRIPTION 
1251-8360 
1251-8360 
1251-8360 


3101-2732 
18173-61601 
2065098-1 
65500-1093 
318-15-99-011 
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Table E-2. HP 18180A Replaceable Parts List (cont) 


Reference |HP Part/C 
Designation |Number! D 


Mfr Part Number 


Qty Description 


A2 18174-60003 | 1 1 RS-449 POD 28480 18174-60003 

A2ct 0180-1846 6 by) CAPACITOR-FXD 2.2UF+-10% 36VDC TA 56289 150D225X90325R2 

A2C2 0180-1846 § CAPACITOR-FXD 2.2UF +-10% 35VDC TA 56289 150D225X9035B2 

KOCS 0180-1746 5 2 CAPACITOR-FXD 15UF+1-10% 20VDC TA 56289 150D156xX9020R2 

A2C4 0180-1746 5 CAPACITOR-EXD 15UF=-10% 20VDC-1A 56289 150D156X9020B2 

A2C5 0160-0576 5 3 CAPACITOR-FXO .1UF+-20% 50VIIC CER 28480 0160-0576 

A2C6 0160-0576 5 CAPACITOR-FXD .1UF+-20% 50\"1I2C CER 28490 0160-0576 

A2C7 0160-0576 5 CAPACITOR-FXD .1UF+-20% 50VIIC CER 28480 0160-0576 

A2DS81 1990-0883 7 { DISPLAY-LQD-XTAL. 28480 1990-0883 

A21 1251-6074 4 2 CONNECTOR 37-PIN F D SUBMINIATURE 28480 1251-6074 

A2J2 1251-6074 4 CONNECTOR 37-PIINN F D SUBMINIATURE 28480 1251-6074 

A2Rt 0698-3266 5 2 RESISTOR 237K 1%. .125W F TC=0+- 100 24546 C4-1/B-T0-2373-F 

A2R2 0698-3266 5 RESISTOR 237K 1% .125W F TC-<0+- 100 24546 C4-.1/8-10-2373-F 

A2R3 0699-0556 2 2 RESISTOR 5.11 1% .125W F TC=0+-100 28480 0699-0556 

A2RA 0699-0556 2 RESISTOR 5.11 1% .125W F TC=04-100 28480 0699-0556 

A2R5 0757-0442 9 2 RESISTOR 10K 1% 12£W F TG=0+-100 24546 C4-1/8-10-1002-F 

A2R6 0757-0442 g ) RESISTOR 10K 1% 125WF TC=0+-100 24546 C4-1/8-T0-1002-F 

A2R201 1810-0680 > 10 RESISTOR NETWK SIP 2 28480 1810-0680 

A?R202 1810-0680 2 RESISTOR NETWK SIP 2 28480 1810-0680 

A2R203 1910-0680 2 RESISTOR NETWK SIP 2 28480 1810-0680 

A2R204 1810-0732 5 1 NETWORK-RES 10.0K OHM X 5 28480 1810-0732 

A2R301 4810-0680 2 RESISTOR NETWK SIP 2 28480 1919-0680 

A2R302 1810-0680 2 RESISTOR NETWK SIP 2 28480 1810-0680 

A2R303 1810-0680 2 RESISTOR NETWK SIP 2 28480 1810-0680 

A2R304 1810-0369 4 1 NETWORK.-RES 6 SIP 100.0K OHM ¥ 5 11236 750-61-R109K 

A2R401 1810-0680 5 RESISTOR NETWK SIP 2 28480 1910-0680 

A2R402 4810-0680 2 RESISTOR NETWK SIP 2 2B4B0 

A2R403 1810-07980 3 2 RESISTOR NETWK SIP 2 28480 

A2R404 1810-0680 2 RESISTOR NETWK SIP 2 284 B0 

A2R405 1810-0780 3 RESISTOR NETWK SIP 2 28480 

A2ti100 1820-3373 7 { IC MV CMOS/74HC MCNOSTBL CLEAR DUAL 28480 1820-3373 

A2U101 1820-3396 4 1 IC GATE CMOS/74HG AND-OR-IIN DUAL 2-INP 28480 1820-3396 

A2U102 1820-3081 4 1 IC FF CMOS/74HC D-TYPE POS-E DCIE-TRIG 284980 1820-308 | 

A2U104 4B20-3007 4 3 IC GATE CMOS/74HIG EXCL-OR QUAD 2-INP 2B480 1820-3007 

A2U20( 1826-0759 g e IC COMPARATOR GP QUAD 14-DIP-0 PKG 04713 LIVI339U 

A2U202 1820-2831 0 3 ICD 75174 DRIVER 28480 1820-2831 

A?2U300 1826-0759 fe) IC COMPARATOR GP GUAD 14-DIP-2 PKG 04713 LM339J 

A2U302 1920-2831 0 ICD 75174 DRIVER 28480 4820-2831 

A2ul400 1826-0759 9 IC COMPARATOR GP GUAD 14-DIP-3 PKG 04713 LM339U 

A2U402 1820-2831 0 ICD 75174 DRIVER 28480 1820-2831 

A2U403 1820-3007 4 IC GATE CMOS/74HC EXCL-OR GUAD 2. INP 28480 1920-3007 

A2U404 1820-3007 4 IC GATE CMOS/ /4HC EXCL-OR QUAD 2-IINP 28480 1820-3007 
0380-0332 7 7 STANDOFF-RVT-ON .107-IN-LG 4-40THD 00000 ORDER BY DESCRIPTION 
1251-7642 4 | KEYING PLUG 2B480 1251-7642 
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E-7. RS-232C/V.24 SERVICE 


The HP 18180A is a combination pod containing the RS-449 and RS-232C/V.24 physical tnterfaces for the 
HP 4951C. The following information is for the RS-232 part (18173-60001 A1 board). It contains circuit 
theory, troubleshooting procedures, an RS-232C/V.24 mnemonic table, a component locator, and a 
schematic. 


RS-232C/V.24 Troubleshooting 


The following troubleshooting procedure contains DCE and DTE test programs to exercise the 
RS-232C/V.24 portion of the pod. The RS-232C/V.24 part of the pod should be connected to the HP 
4951C for these tests (see paragraph E-2 for connecting the pod to the HP 4951C). When entering the test 
programs below, "Press" indicates a hardkey and "Select" indicates a softkey. 


Turn off the HP 4951C when connecting or disconnecting the Interface Pod 
or jumpers. 


DCE TROUBLESHOOTING PROCEDURE 


1. Connect jumpers between the following pins: 


RD and TD 
DSR and DTR and CD 
CTS and RTS 


2. Enter the following DCE test program. 
Table E-3. RS-232C/V.24 DCE Test Program 

Select Set Up 
SDLC 
ASCII 8 
9600 
sync 
Data & State 
DCE 


Press (HALT)EXIT 


The Top Level Menu will be displayed 


Select Simulate 
DCE 
Press MORE 
Select Set Lead 
CTS 
Off 
and then 
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Table E-3. RS-232c/V.24 DCE Test Program (cont) 


Press 
Select 


Press 
Select 


Type in 
Press 


Select 


Press 
Select 


Press 


Select 


Press 


Type in 
Press 


Select 
Press 
Select 
Type in 
Press 


Select 


Type in 
Press 


MORE 
Set Lead 
DSR 

Off 

and then 
MORE 
Set Lead 
CD 

Off 

and then 
Send 
CTS OFF 
RTN (return) 


Next Block 
MORE 

Set Lead 
CTS 

On 

and then 
MORE 


Set Lead 
DSR 

On 

and then 
MORE 
Set Lead 
CD 

On 

and then 
Send 
CTS ON 
RTN (return) 


and then 
MORE 

Wait 

500 

RTN (return) 


Next Block 
When Trig 
Lead 

CTS 

On 

then goto 

1 

RTN (return) 
(HALT)EXIT 


E.9 


Appendix E HP 18180A 


3. Run the program entered in Table E-3. 


Select Run Menu 
Simulate 


a. All lines on the HP 4951C display should be active. 


b. Check the RS-232C LCD display on the pod front panel. TD, RD, TC, and RC should be 
blinking. DTR, DSR, RTS, CTS, and CD should be on, and ON and OFF should be off (-- 
is never active). 


c. If there are any segments on the LCD display that are not correct, troubleshoot that part of 
the RS-232C circuitry. 


DTE TROUBLESHOOTING PROCEDURE 


Turn off the HP 4951C when connecting or disconnecting the Interface Pod 
or jumpers. 


1. Connect jumpers between the following pins: 
RD and TD 
RTS and CTS 


DTR and DSR and CD 


2. Enter the following DTE test program. 


Table E-4. RS-232C/V.24 DTE Test Program 
select set Up 


SDL.C (Protocol) 
ASCII 3 (Code) 
9600 (Bits/sec) 
Sync (Mode) 
Data & State (Display) 
DTE (DTE clock) 


Press (HALT)EXIT 


The Top Level Menu will be displayed 


Select Simulate 
DTE 

Press MORE 

Select Set Lead 
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3. Run the program entered in Table E-4. 


Select 


Press 
Select 


Type in 
Press 


Select 
Press 
Select 


Press 
Select 


Type in 
Press 


Select 
Press 
Select 
Type in 
Press 


Select 


Type in 
Press 


Run Menu 
Simulate 


Table E-4. RS-232C/V.24 DTE Test Program (cont) 


and then 
MORE 

Set Lead 
DTR 

Off 

and then 
Send 

RTS OFF 
RTN (return) 


Next Block 
MORE 

Set Lead 
RTS 

On 

and then 
MORE 

Set Lead 
DTR 

On 

and then 
Send 

RTS ON 
RTN (return) 


and then 
MORE 

Wait 

500 

RTN (return) 


Next Block 
When Trig 
Lead 

RTS 

On 

then goto 

4 

RTN (return) 
(HALT)EXIT 
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a. All of the lines on the HP 4951C display should be active except DCE. 
b. TD, RD, and TC should be blinking. DTR, DSR, RTS, CTS, and CD should be on, 
and OFF and ON should be off (-- is never on). 
4. If any of the above conditions fail, check the following. 


a. The inputs to A1 U600 and A1 U700 should be at TTL levels (between O and +5 
volts). 


b. The outputs from A1 U600 and A1 U700 should be RS-232C levels (+-12 V). 


c. The inputs and outputs of al! other circuits should be at TTL levels. Check for 
correct amplitudes and pulsing signals in all cases. 


d. To check the OFF LCD, connect -12 VTP to the MARK/SPACE TP. The OFF LCD 
segment should turn on. 


e. To check the ON LCD, connect pin 7 on the Breakout Box to pin 11, A1 U401. 
The ON LCD segment should turn on. 


f. A1 U400 is pulsed only once to latch in the correct relay. 


RS-232C/V.24 Circuit Theory 
The RS-232C/V.24 part of the HP 18180A Interface Pod has the following features and 
capabilities: 

1. It translates voltages to and from RS-232C and HP 4951C logic levels. 

2. It displays EIA line signal status (of selected lines only). 

3. The HP 4951C can program this part of the pod to monitor the RS-232S/V.24 interface. 


4. The HP 4951C can simulate a DTE or DCE device on the RS-232C/V.24 interface by driving 
the appropriate lines through the pod. 


5. It contains a breakout box. 


The MONITOR, DTESIM and DCESIM output signals from the HP 4951C configure the Interface Pod for 
the correct mode of operation. 
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Receivers 


Receivers A1 U201, A1 U301, and Ait U401 translate RS-232C voltage levels to logic levels for the HP 
4951C. The mark and space thresholds are +0.25 and +2.75 volts respectively. These thresholds also 
provide 2.5 volts of hysteresis at the physical interface lines. The receivers operate correctly over an input 
voltage range of -15 volts to +25 volts and are protected against voltages between -60 and +90 volts by an 
input voltage divider network. 


Drivers 


RS-232C drivers Ai U600 and Ai U700 translate the logic voltage levels from the HP 4951C to RS-232C 
levels. The outputs are current limited with a series resistor to protect against driver contentions or 
unintentional shorts to ground in the power supply. The drivers are connected to the RS-232C interface via 
latching relays A1 K1, A1 K2, and A1 K3. The relays are controlled through Ai U400. 


Status of the EIA lines is shown on an LCD display on the Interface Pod. Control Line bar indicators are 
turned on when the control line is ON. The transmit and receive clock and data indicators flash at a 2 Hz 
rate when edge transitions are detected. 


Two of the LCD indicators provide valid mark and space threshold information. RS-232C mark and space 
thresholds are 3 and -3 volts respectively. A mark/space LCD detect can be connected to any incoming 
EIA tine. When the voltage applied to this input is a valid mark or space, the appropriate indicator turns on. 
If the voltage is between the two thresholds, neither indicator turns on. 
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RS-232C/V.24 SIGNAL MNEMONICS 


Table E-5 describes RS-232C/V.24 signal mnemonics. 
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Table E-5, RS-232C/V.24 Signal Mnemonics 


RS-232C EIA CCITT 


PIN # 


, 
2 
3 
4 
5 
6 
7 
8 


122 
121 
118 
114 
119 
115 
120 


110 


113 


108.2 


125 
111/112 


CIRCUIT 


SCS 
STX 
TC 


SRX(SRD) 
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DESCRIPTION 


Protective Ground 
Transmitted Data 

Received Data 

Request To Send 

Clear To Send 

Data Set Ready 

Signal Ground 

Carrier Detect (Received 
Line Signal Detector 
unassigned 

unassigned 

unassigned 

secondary Carrier Detect 
Secondary Clear to Send 
secondary Transmitted Data 
Transmit Signal Elements 
Timing (transmit clock) 
Secondary Received Data 
Receiver Signal Element 
(Receive Clock) 

unassigned 

secondary Request to Send 
Data Terminal Ready 

Signal Quality 

Ring Indicator 

CH=Data Rate Selector, DTE 
Ci=Data Rate Selector, DCE 
EXT. Transmit Signal Element 
Timing (DTE source) 
unassigned 
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Figure E-4. Component Locator for the RS-232C/V.24 18173-60003 A1 Board 
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Figure E-5. Schematic for the RS-232C/V.24 18173-60003 A1 Board 
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E-8. RS-449 SERVICE 


The HP 18180A is a combination pod containing the physical interfaces for either RS-232C/V.24 or RS-449 
for the HP 4951C Protocol Analyzer. The following service information is for the RS-449 part (18174-60001 
A2 board) of the HP 18180A pod. It contains troubleshooting procedures, circuit theory and an RS-449 


mnemonic table, a component locator, and a schematic. 


RS-449 Troubleshooting 


The following troubleshooting procedures contain DCE and DTE test programs to exercise the RS-449 
portion of the pod. The RS-449 part of the pod should be connected to the HP 4951C for these tests (see 
paragraph E-2 for connecting the pod to the HP 4951C). When entering the test programs below, "Press" 


indicates a hardkey and "Select" indicates a softkey. 


DCE TROUBLESHOOTING PROCEDURE 


Turn off the HP 4951C when connecting or disconnecting the Interface Pod. 


1. Enter the following DCE test program. 


Table E-6. RS-449 DCE Test Program 


Select 


Press 


Set Up 

SDLC (Protocol) 
ASCII 8 (Code) 
9600 (Bits/sec) 
Sync (Mode) 
Data & State (Display) 
DCE (DTE clock) 
(HALT)EXIT 


The Top Level Menu will be displayed. 


Select 


Press 
Select 


Press 


Simulate 
DCE 
MORE 
Set Lead 
CS 

Off 

and then 
MORE 
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Table E-6. RS-449 DCE Test Program (cont) 


Select 


Press 
Select 


Type in 
Press 


Select 
Press 


Press 
Select 


Type in 
Press 


Select 
Press 
Select 
Type in 
Press 


Select 


Set Lead 
DM 

Off 

and then 
MORE 
Set Lead 
RR 

Off 

and then 
send 
CS OFF 
RTN (return) 


Next Block 
MORE 

Set Lead 
CS 

On 

and then 
MORE 

Set Lead 
DM 

On 

and then 
MORE 

Set Lead 
RR 

On 

and then 
Send 

CS ON 
RTN (return) 


and then 
MORE 

Wait 

500 

RTN (return) 


Next Block 
When Trig 
Lead 

CS 

On 

then goto 

1 

RTN (return) 
(HALT)EXIT 
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2. Run the program entered in Table E-6. 


Select Run Menu 
Simulate 


a. All lines on the HP 4951C display should be active except DTE and RS. 


b. Segments RD, ST, and RT should be flashing. Segments CS, DM, and RR should be on, 
and segments SD, RS, and TR should be off. 


3. If any of the above conditions fail, troubleshoot that part of the circuit. 


WARNING 


Turn off the HP 4951C when connecting or disconnecting the Interface Pod. 


DTE TROUBLESHOOTING PROCEDURE 


1. Enter the following DTE test program. 


Table E-7. RS-449 DTE Test Program 


Select Set Up 


SDLC (Protocol) 
ASCII 8 (Code) 
9600 (Bits/sec) 
sync (Mode) 
Data & State (Display) 
DTE (DTE clock) 


Press (HALT)EXIT 
The Top Level Menu will be displayed. 


Select Simulate 
DTE 
Press MORE 
Select Set Lead 
RS 
Off 
and then 
MORE 
set Lead 
TR 
Off 
and then 
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Table E-7. RS-449 DTE Test Program (cont) 


Type in 
Press 


Select 
Press 
Select 


Press 
Select 


Type in 
Press 
Select 
Press 
Select 
Type in 
Press 


Select 


Type in 
Press 


2. Run the program entered in Table E-7. 


Select 


Run Menu 
Simulate 


send 
RS OFF 
RTN (return) 


Next Block 
MORE 

Set Lead 
RS 

On 

and then 
MORE 

Set Lead 
TR 

On 

and then 
Send 

RS ON 
RTN (return) 
and then 
MORE 

Wait 

500 

RTN (return) 


Next Block 
When Trig 
Lead 

RS 

On 

then goto 

1 

RTN (return) 
(HALT)JEXIT 
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3. Segments SD and ST should be flashing, RS and TR should be on, and all of the other segments 
should be off (-- is never active). 


4. If any of the conditions in step 2 fail, check items a through c. 


a. 


The inputs to A2 U202, A2 U302, and A2 U402 should be at TTL levels (between O and 5 


volts). 


The outputs of A2 U202, A2 U302, and A2 U402 should be RS-449 levels (+- 12V). 


The inputs and outputs of all other circuits should be at TTL levels. 


amplitudes and pulsing signals. 
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RS-449 Circuit Theory 

The HP 4951C operates in three modes. 
1. Monitor mode: The HP 4951C monitors traffic on a communication line through the pod. 
2. DTE simulate: The HP 4951C drives the DTE lines through the pod and acts as a terminal. 


3. DCE simulate: The HP 4951C drives the DCE lines through the pod and acts as the digital 
side of a modem or another piece of Data Circuit-Terminating Equipment. 


The Interface Pod is configured for the mode of operation by the DTESIM and DCESIM output signals 
from the Protocol Analyzer. 


The RS-449 Interface Pod has the following features and capabilities. 
1. Translates voltages to and from RS-449 and HP 4951C logic levels. 
2. Displays EIA line signal status (of selected lines only). 


3. The HP 4951C can program the pod to monitor the RS-449 interface or simulate a DTE or 
DCE device. 


4, Supports differentially driven category | circuits. 
Drivers 


A2 U202, A2 U302, and A2 U402 convert the HP 4951C signals from single-ended logic levels to 
differential voltage waveforms. These drivers are tristate devices and are disabled when the pod is in the 
monitor mode to isolate them from the RS-449 interface. 


Receivers 


Receivers A2 U200, A2 U300, and A2 U400 operate over a common mode voltage range from -7 to +7 
volts and require a minimum differential off 200 millivolts to change states. They maintain operation over 
a differential voltage range from 200 millivolts to 6 volts; however, the positive common mode signal 
voltage cannot exceed the RS-449 specification of 10 volts. The receivers are protected by divider 
resistors from signals up to 12 volts. 


The EIA status of the selected interface lines is displayed on a bargraph LCD. Clock and data indicators 
are flashed at a 2Hz rate when line state transitions are detected. Table E-8 lists these RS-449 lines. 


Table E-8. HP 18180A RS-449 Front Panel LCD Display 


Clear to Send 
Data Made 
Receive Data 
Receiver Ready 


Request to Send 
Receive Timing 
send Data 

send Timing 
Terminal Ready 
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RS-449 SIGNAL MNEMONICS 
Table E-9 describes the RS-449 signal mnemonics 


Table E-9, RS-449 Signal Mnemonics 


RS449 CIRCUIT DESCRIPTION 
PIN # 


| Shield 

2 S| Signaling-rate Indicator 

3 Space 

4 SDa Send Data (a) 

5 STa Send Timing (a) 

6 RDa Receive Data (a) 

7 RSa Request to Send (a) 

8 RTa Receive Timing (a) 

9 CSa Clear to Send (a) 

10 LL Local Loopback 

11 DM Data Mode (a) 

12 TR Terminal Ready (a) 

13 RR Receiver Ready (a) 

14 RL Remote Loopback 

1S IC Incoming Call 

16 SF Select Frequency/ 
Signaling-rate Selector 

17 TT Terminal Timing (a) 

18 TM Test Mode 

19 Signal Ground 

20 Receive Common 

21 Spare 

22 DTE send Data (b) 

23 ST Send Timing (b) 

24 DCE Receive Data (b) 

25 RS | Request to Send (b) 

26 RT Receive Timing (b) 

27 CS Clear to Send (b) 

28 IS Terminal in Service 

29 DM Data Mode (b) 

30 TR Terminal Ready (b) 

31 RR Receiver Ready (b) 

32 Ss Select Standby 

33 SQ signal Quality 

34 NS New Signal 

35 TT Terminal Timing (b) 

36 SB Standby Indicator 

37 Send Common 


“Indicates lines for which parameters can be selected from’1 HP 4951C display. 
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Figure E-6. Component Locator for the RS-449 18174-60001 A2 board 


18174-60001 -0113-2-84 
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U103 U100 
16 


U101 


Power and Grounds 


E-26 


